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At last you can get ready, right at home, to prepare 
for a real job in the Aeronautical Industry—or to 
learn the principles of flying through these com- 
jete, brand new LECTURES IN AERONAUTICS! 
ritten ially for The NATIONAL AERONAU- 
TICS COUNCIL, by outstanding leaders in Civil, 
Military and Naval Aviation, assisted by dozens of 
top-rating Government specialists. With their au- 
tive help, you can now acquire a thorough 
foundation knowledge in every branch of up-to-date 
Aeronautics, and be ready for quicker progress as a 
flyer, airplane mechanic or expert factory worker. 
F you are eager to fly, or to get job in an airport or factory 
mut can't attend a technical school—you are one of those for 
whom the National Aeronautics Council has made thi 
cost home instruction possible. After months of preparation, 
ids of dollars expended, it is now completed—and you can be 
among the first to benefit from this great achievement. 
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3456 Pages! 1500 Photo-illustrations and Diagrams! 


Here is the Practical HOME 
INSTRUCTION that every ai 
minded man has longed to get! 


This clearly written home-study instruction by ou 
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head start—will help you to qualify more qui 
for the job you want—will greatly speed up your 
progress toward the big opportunities opening up 
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Over 1,500 photos, charts and 
through "the lectures, clear 
comprehending everything quiel 1 completely. 
Wherever a photograph or drawing will help, it is 
furnished. ‘The specially prepared illustrations ay- 
erage 2 to a page, and add immeasurably to the 
fascination of the subjects, And you get ai 
Photos and maps of 24 principal airports— 
without extra expense! 


Think of Getting Instruction 
from Such Authorities— 
for ONLY 25¢ a WEEK! 


‘The anthoritaticn 


iagrams. All 
clures assist you 


racter of the Inatrnetion in all the 
All throm ‘ 


ree ae 
‘ot the follow 


DER. KT. 


MIN, 


T 


Advisory Editor for Militar 
JAMES T, FECHE’ 

ris Chief of Ale Cori, U. 

‘hin included) only Advisory ‘Editor for Naval Aviation 


CAPT, HOLDEN ©. RICHARDSON, For 
Tos. Navy. 


‘yourwelf to Accept all 
Te'son are 

plete. 
toon ti 
Hirst ae 


New York, X.Y. 
tin Connell, Ine. 


Cavariokt, 199, by 7 tas 


The year's serien of“ Aerenantion* inane maken 
Gmarectaue REPRESH ET COL RSE. for 
Taaue eho welsh fo bea 

training and bring. 
feteen"np to ote 

in deiation. 


Wrap Up 25¢ and Mail It Now 
for Your First AERONAUTICS 


Notional Aeronautics Council, Inc., Dept. 809, 
37 West 47th St., New York, 


first team 


road of 
Never 

Before the rate of 

Such an coker Fou ky 
Opportunity Wtectures ax icreceive. Ml 


1 is endertood that 1 may cancel mp subscription at any time 
Sod pay eniy for copten achaly reeeivede 


At the present time 
ith eading Factories : 
fre Wendy ‘expen: 

inp thelr. reduction 

of” ptonce for both 
toil and government 
tise. aml family tne 
creasing the number 
oh Jobe! You can Learn 


‘thaut these jobs from 


fhene NAc! eet 
in ABRONAETICS 


Age. 


City. State 


SEPTEMBER, 1940 Please mention Poputar Scirxce Mowruty shen writing to advertisers. 1 


POPULAR SCIENCE 


Founded 1872 MONTHLY Volume 137, No. 3 
Mechanics & Handicraft 


RAYMOND J. BROWN, Excfot 


ARTHUR WAKELING, Home Workshop Editor GEORGE H. WALTZ, Jr, Associote Editor 
ALDEN P. ARMAGNAC, Associate Editor SYDNEY OXBERRY, Art Editor 
Enlarging the Panama Canal, 42 ANIMALS 
Dog Helps Train Race Horse. 72 
Flyers by the Ten Thousand 46 | First "Seeing Hye” Dog Preserved... 72 
Cowboys on Wheels caiete “SR | reromonites 
Uncle Sam's Shooting Gallery. 57 Garment Bags Fit Car Roof... 124 
Glasses for Color-Blind Motorists........ 124 
Is It Murder? 68 Automatic Fitting Feeds Grease......... 125 
5 
7 * : Blackjack Shifts Gears. 128 
Field Trials Test Hunting Dogs... 73 | gatete Light tor Arm Signals = 
How the New Cars Are Designed....... 127 
Paper Made from Cloy = #2 Battery Tester Speeds Service... 128 
HacRuneaHotel for Bote: ccc, 88 Rattleproof Coat Hooks. a 128 
Sealed-Beam Conversion Kits... 128 
Can We Defend Our Coasts?, 4 Car for Children Easy To Drive.......0.... 129 
‘ Map-Reading Aids for Tourists 129 
Grooming the lron Cavalry........ 9 Gauge Checks Your Fuel Pump... ...... 130 
7 Safety Reflector for Car Door............ 180 
New Experiments with Rockets 108 Lever Moves Cur in Garage. 130 
ji i ir Magnet Recovers Dropped Parts....... 131 
Sigecbighiiy. Pisectn: Macateiea.... 128 Inner Tube Protects Bumper, +131 
Fu Clothespin Starts Siphon 
Calunes aria Grease Saves Fender Finish, 
OUR READERS SAY— r sain YO) AVIATION 
Helicopter Flown Successfully..... 50 
ceased 7 oa ‘Truck Starts Airplane Engine... G1 
HERE'S MY STORY rot eset 76 Naval Flyers Get Odd Baptism... 51 
THE MAN WITHTHE NET sss us HELPS FOR HOME OWNERS 
POPULAR SCIENCE QUESTION BEE. sm 6 Windows Slide Horizontally 22 
IN.NATURAL Mistoay nz Metal Edging for Lawns. 22 
= aa Holder Locks Door Open... ese 
NEM HOUSEHOLO APPLIANCES 2 Screen Unrolls as Window Opens...... 24 
GUS. WILSON’S. MODEL GARAGE : 132 Solvent Cleans Puint Brushes. 24 


RADIO. DEPARTMENT . soassnnaneS 1S (Continued on paye 4) 


THE HOME WORKSHOP begins on page 135 


Published monthly at 355 Fourth Avenue, New York, N. ¥.. by Popslar Science Publishing Co., Inc, Godfrey Hammond, 
President and Treasurer R. C. Wilson, Vice President; Raymond J Brown, Vice President, P. W. Briges, Secretary. 
Entered as second-class smatier Dec, 24, 1918, at the Post Ofice at New York tinder the act of March 3, 1879; additional entry 
fur second-class matter at Dayton, Ohio. Entered as second-class matter at the Post Ofice Department, Canada, Printed in 
U.S.A. Copyright, 1940. by Popular Science Publishing Co.. Inc. All rights reserved in the United States, Great Britain, and in 
ail countries participating in the International Copyright Convention and the Pan American Copyright Convention, Sinsie 
copy, 18 cents; Canada, 20 cents. Yearly subscriptions to United States and its possessions, $1.50: Canada, $2.00; foreign coun- 
trles, excepting Canada, $2.50. Subscribers must notify us of change of address four weeks in advance of the next publication 
date. Be sure to give boih oid and new address. The contents of this magarine must not be reprinted without permission. The 
editors are not responsible for unsolicited contributions, and cannot guarantee the relura of such materia! of insure against 
{ts long. Contributions not accompanied by sufficient postage will not be returned. In presenting numerous stories of new prod- 
ucts of appiled science, Popular Selence Monthly does not underwrite the business methods of the individuals or concerns pro- 
ducing them. To avoid liability for patent infringement. readers should investigate before making, using, or offering for sale 
any of the devices, machines, or procesces described: Popular Science Monthly takes no responsibility. The uke of Popular 
‘Beieace Monthly articles for stock-selling schemes is never authorized. 


2 POPULAR SCIENCE 


THE SUN NEVER SHINES 
7HE VALLEV OF (ENWORANCE/ 


We 
Cael st 


Deze in that valley, the multitudes dwell in dark- 
ness. But a few have the courage and character to 
proclaim: 

“We want SUNLIGHT! We're going up the hills— 
to the high peaks where the sun of SUCCESS shines 
bright! 

“We've learned what it takes to ascend the hills 
. »« TRAINING! Training to do some one thing WELL! 
Training to win a greater share of the good things 
life offers! We're going to get that training!” 


At this very moment, tens of thousands of ambi- 
tious men are enrolled with the International Cor- 
respondence Schools—getting the sound, practical 
TRAINING they need to succeed. They study texts 
so authoritative and up-to-date that scores of col- 
leges have adopted them! They know that thou- 
sands of today’s business leaders are former I. C. S. 
students! They've set out to climb high! 

Where will you be—when they've reached the 
peaks? Mail this coupon today! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7696-J, SCRANTON, PENNA. 
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The Voice 
with 
a Smile 


“We hold,” says a well-known 
writer, “that the young ladies of 
the American long distance tele- 
phone wires make up what is 
probably the most efficient public 
service crew in the world. They 
have profound patience and that 
capacity for taking pains that 
some one once said is all that 
genius amounts to. 


“We once called a fellow at a 
hotel in Philadelphia but he had 
just departed on an automobile 
trip in a westerly direction. A few 
days later the long distance oper- 
ator caught up with him ina little 
town in Missouri and he was the 
most surprised man in all but one 
of the States of the Union. The 
exception was New York. We 
were the most surprised there, 
To this day we have no idea how 
the operator did it.” 


Damoy Runyon 
in the New York Mirror 


BELL TELEPHONE SYSTEM 


© The Bell System cordially invites you to 
wisit its exhibits at the New York World's 
Fair and the Golden Gate International 
Exposition, San Francisco. 
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KEEPS MODELS RUNNING 


SMOOTH! 


MOBIL HANDY OIL 


It’s penetrating, non-gum- 
ming. Keep it on hand for 
lubricating home appli- | 
ances, sewing and washing |, Mobil 
“oye, | Handy Oil 
Fine for automobile gener- | 
ators and tools.Convenient 


wallclip free with every can. —s i] 


machines, bicycles, toys. 
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Mobil Upperlube reaches the en- 
gine as a vapor. Special impreg- 
nating ingredient is adsorbed by 
metal surfaces, protects rings 
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“IMAGINE! HE SAID 
MY CAR HAD NO 


HOW A SERVICE MAN'S ADVICE GAVE 
A LAZY MOTOR AMAZING NEW LIFE 


: y 
How does this new kind of spark plug 
make cars run so much better? 

‘O WONDER car owners are astonished when sly 
Noh pepless motors suddenly take on new life! 


Is are finding new Auto-Lite Spark Plugs 


shing pick 


ite Spark Plug was expressly de- 
‘ove car performance by stepping up the 
elliciency of the entire ignition system. It employs a 
new-type Konium electrode with a new geome 
design that produces a more effective spark w 
effort. It is protected 

the wonderful new "Ziramic” insulator with its triple 


gainst leakage and erac 


seal 
See why owners of all makes of cars are so 

enthusiastic about Auto-Lite performance. Try 

a set of new Auto-Lites in your car today! @ 


ea 


| one our oF iat! FOUR 
| NEW CARS i 
Spark F 


THE ELECTRIC AUTO-LITE COMPANY 
Merchandising Division 


TOLEDO, onI0 SARNIA, ONT. 
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Believe in Miracles? 
Read This Anyway! 


Surrosr you were watching a building go- 
ing up, and your eye happened to fall upon 
a stray brick lying on the ground. What 
would be your feelings if you saw that brick 
suddenly rise and sail through the air into 
the hands of a bricklayer on the third floor? 
No, you wouldn't be seeing things, according 
to @ book I've just been reading. It could 

happen perfectly na- 
turally, and the reason 
is simple. The brick 
consists of innumer- 
able atoms, moving 
every way at random. 
By pure chance, there 
is always the possibil- 
ity that “once in a 
blue moon” the atoms 
might all jump the 
game way simultane- 
ously. And presto— 
the brick goes soaring 
aloft! How remote is 
the possibility? Well, a mathematician 
named Perrin has taken the pains to figure 
it out, According to his calculations, a brick 
might be expected to act in this astounding 
way just once in the number of years rep- 
resented by one followed by ten billion ci- 
phers. So you can safely bet against it; but 
it would still be just as likely to happen in 
1940 as, say, in the year 100,000 A.D. Sort of 
makes you believe in miracles, doesn't it?— 
A. G. B,, Sacramento, Calif. 


AW SAVE TIME AND USE 
ONE BiG ZERO! 


It Wasn’t a Hunting Trip, 
But He Shot the Sun 


Comina out of the woods after a week's 
camping trip recently, I began to worry 
about whether I would catch the train that 
would take me back to civilization. I had a 
watch with me, but it had had such rough 
treatment that I could not be sure that it 
was within an hour of the correct time. So, 
to reassure myself, I “shot the sun” at noon 
by observing when it cast the shortest shad- 
ow. Knowing that I was right on the eastern 
edge of the Central Time Zone, I was able to 
figure pretty closely the time when the sun 
should reach the meridian, and found that 
my watch was within five minutes of the 
correct time. It amused me to think that I 
was just reversing the method by which navi- 
gators determine their longitude. Also, it 
made me think a whole lot more of my 
faithful old watch. P.S.; I made the train. 
—L. T., Asheville, N.C. 
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There’s No Telling What You 
May See in This Picture 


Tue longer I looked at the photograph in 
the lower right-hand corner of page 153 in 
the August issue, the more familiar faces I 
saw in it. First it was Herbert Hoover. Then 
the inscrutable stare of the Sphinx. Popeye 
the Sailor emerged 

after a while, and then 
Winston Churchill, The 
famous Cheshire cat, 
no less famous for the 
Tenniel illustration of 
it, grinned out at me 
after a while, and, well, 
give it a try yourself, 
No matter whom you 
may see, he or it, as 
the case may be, is 
sticking his tongue out 
at you. The contribu- 
tor who submitted this 
item deserves a bonus for packing so much 
material into a wrinkled paper bag and a 
bent clothes hanger.—S. J. S. Ann Arbor, 
Mich. 


Why Photographers Turn Gray— 
That Is, One of the Reasons! 

‘Witt. some camera fan please come to my 
assistance with a plan! Anything short of 
a traveling darkroom will do, so long as it is 
foolproof. You see, last night I went to work 
with all the equipment I own to get one good 
picture of my eight-week-old offspring. Flash 
bulbs, reflectors, wiring, lens shade, exposure 
tables, camera, tripod, and so forth, were 
made ready with the 
greatest of care. The 
“sitting” was unusi 
ly simple and codpe- 
rative, considering the 
subject's usual and 
somewhat precocious 
distrust of a camera 
lens. (He'll never “go 
Hollywood” on me.) 
When all finished, I 
repaired to my dark- 
room and unloaded my 
cut-film holders—all 
twelve of them. Nine 
were empty. You see, in my enthusiasm for 
the task in hand, I completely forgot that 
T'd done some picture taking and developing 
a week ago and had not reloaded afterward. 
All I ask is something to put on each film 


IVE GOT “EM AGAIN, 
IT USE TO BE PINK 
ELEPHANTS 


Way NOT JUST INVENT 
AMACHINE TO DO ALL 
‘OUR THINKING 

FOR US icc, 
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Plan Your Future 


Choose Your Field NOW For Success 


Will you master fate or 


will fate master you? That’s a question deserving 


your honest answer . . . right now! Actually it is largely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 


for which it is so famous. Choose your field 


below for the free booklet 
toward assured success. 


Opportunities in 


Traffic Management 
The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up theladder to financial success. Many LaSalle-trained 
traffic managers—both in the railroad and industrial 
field—now command salaries of $3,000.00 to $5,000.00 
‘a year—and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 


Law for Business Success 
And it isn’t necessary to practice law to get this 
Success. In fact probably most of the men who study 
iaw today have no idea of taking the bar examination 
or becoming lawyers—they want law training to give 
them mastery of men and situations in business. You 
know that— 

(1) the man with legal training is a leader—not 
a follower. 

(2) legal training keens your mind—clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

(3) knowledge of law simplifies the complications 
of executive work. 

(4) Many top executive places are filled by men 
who have studied law. 

No matter whether you are in a big corporation or a 
small business in a great city or a litle town a 
practical sowledae: of law cannot fail to be of real and 
Vital help to you in making a more successful career. 

In every state in the union you'll find law-trained 
men who came up through LaSalle. What others have 
done, youcan do. 

’And LaSalle offers either a full law course leading to 
LL. B. of a shorter business law training—whichever 
you prefer. All text material, including valuable 14- 
¥olume Law Library. ‘Training comprises the most 
effective features of modern law instruction. 


Executive Training 


Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 
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cost or obligation to me—about my 
checked. 


now! Check the coupon 
you want us to send you. It can be your first step 


thoroughly at homein your spare 
executive work—teach you the 


built with the aid of outstanding executives: 
Become an 


Expert Accountant 
The Profession That Pays 


‘The demand for skilled accountants—men who really 
know their business—is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business—big and sma 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, Organization, Management, Finance. Men who 
rove their qualifications in this important branch of 
isiness are rapidly promoted to responsible executive 
Jositions-—given an, opportunity to earn real salaries, 
ie range is from $2,000.00 to $10,000.00 a year—even 

to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 

\ctical application of these principles—this without 
Josing an hour of work or a dollar of pay. 

‘Your training will be under the direct supervision of 
a staff of legal, organization and management special 
ists, business efficiency engineers and Certified Public 
Accountants. 

Preliminary knowledge of bookkeepingis unnecessary, 
We train you from the ground up, or from where you 
now are, according to your individual needs. 


Mr. Salesman: What’s Wrong? 


Why aren’t you making more sales—more money? Is it 
You-oF your proposition? Check up first on yoursell 

ther men—no better than you—have found their 
garpings jump and stay up when they trained with 
LaSalle. Literally thousands of men—many of them 
years at the game—have increased their sales volume 
and earnings through home study with LaSalle guid- 
ance. Sound—practical—usable—right from field ex- 
perience. Train for top-notch production with LaSalle. 
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Ow Keaders Say — 


holder that will shout out loud when I pick 
it up whether it is empty, or loaded and un- 
exposed, or loaded and exposed. What to do! 
—T. U., Columbus, Ohio. 


Winging Pop Bottles at the Ump 
Teaches Us Something 

ON tTrrsinc to page 87 of the August issue, 
I was amused by the picture of a soldier from 
some European army testing an antitank 
bomb consisting of a pop bottle filled with 
an inflammable liquid. Maybe it isn't very 

polite to laugh at 

others, but I got a 
good laugh at the pose 
the soldier is striking 
as he throws (?) the 
bomb. Left hand on 
hip, he has just let fly 
with the bomb by a 
sideward flick—just 
that—of his right arm. 
Any American boy be- 
tween six and sixty 
who threw anything 
with that technique 
would be laughed off 
the sand lot, and any baseball fan between 
Brooklyn and Podunk Center who couldn't 
wing a pop bottle with more finesse at an 
umpire, wouldn't even be allowed in the 
bleachers.—E. 8. B., St. Louis, Mo. 
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Insomnia Is No Problem 
—in the Classroom! 
‘Turne’s nothing new 


CHURCH 15, under the sun, In your 
GOOD AT Ye (Sy August issue, you tell 
THAT, @, bo about a college course 


To! given at Columbia 
University which 
makes students sleep 
soundly. That's old 
stuff. We have pro- 
fessors at my college 
who have been doing 
that for twenty or 
thirty years—and with- 
out trying!—E. M, 
New York City. 


First Bullet, O. K., 
Second Bullet, Ixnay! 

Just received July issue of P-S.M. today 
and am enjoying it very much. I always read 
it from cover to cover. Particularly inter- 
esting is the Gus Wilson Model Garage story, 
Our Readers Say, and With the Inventors. 
One thing amuses me this month in the lat- 
ter. It is the military helmet designed by 
Percy L. Crosby that is supposed to bounce 
bullets aside. After looking it over, I found 


myself wondering just what would happen if 
a second bullet came along before the crown 
was pulled back to the brim of the hat by 
the coil springs—M. L. Z, Taneytown, Md. 


Don’t Smash Any Umbrellas 
Figuring This One Out 

Tue trouble with N. Ss little algebra prob- 
lem, proving by algebraically correct steps 
that 1 is equal to 2, lies in the fact that the 
factor (1—x), on each 
side of his equation x 
(—)=+4x) 1—x), 
is equal to zero; thi 
because x equals 1, as 
given, and 1—1 equals 
zero.’ Now anything 
multiplied by zero 
equals zero, so the 
other factors need not 
be equal. They were 
not, as it turned out, 
and the equation boiled 
down to the obvious 
error, It seems to be 
customary to answer one probem with an- 
other, so I retaliate with one involving a bit 
of trigonometry: A nine-ribbed umbrella is 
stripped of its fabric covering so that its 
ribs are straight even when they open. ‘They 
are opened so that each rib makes an angle 
of 15° 13° with the center stick. Find the 
angle any rib makes with one next to it, and 
I hope it doesn’t rain before you get a’ new 
umbrella.—P. M. D., Columbus, Ohio. 


He'd Like To Read a Story on 


Nonfraudulent Spiritualists 

Some time ago, you published an article in 
your magazine exposing the methods em- 
ployed by fraudulent 
spiritualists. I should 
like to see another ar- 
ticle covering phenom- 
ena which have not 
been proved fraudu- 
lent, and possible scien- 
tific explanations. This 
would prove very in- 
teresting, as would an 
article on present-day 
findings in the realm 
of mental telepathy. 
Incidentally, your new 
arrangement makes 
things of interest much easier to find, in my 
opinion.—W. 8. P., Corry, Pa. 


4-8 WBS EVENLY, 
‘Spacto Pads RAIN 
WaATS THE ANGLE, 
‘OFA PAIR OF RIBS? 


ARE THERE ANY 2, 


That Article on Future Cars Is 
Still Hitting on All Cylinders 


‘My stornrxe paper recently summarized a 
talk made by David Beecroft, a past presi- 


(Continued on page 14) 
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Step Up Where You Belong 


What Is Your Present Level of Preparation? 


bs] 


to success—or wl 
ime,” “hasn't the money” or that study is 

simply lacks one of the jundamentals of the ABILITY to 

make good. American School (Chicago) graduates by the 

thousands have PROVED that anyone who WANTS an 

essential education CAN HAVE it. You ean, foo! 


You Are Only HALF a Man Until Training 
Rounds Out Your Ability and Experience 


To make your natural ABILITY pay you profits, 
and to get jobs that give you the kid of EXPE- 
RIENCE ‘that promotes constant, progress you 
practically MUST tae that ability with TRAINING. 
Lombine experience with EDUCATION. Using only a PART 
of your SPARE time, you can train AT- HOME for the 
aR poe on. you wane’ Tt Tote WORTH having, 10 DE- 
MANDS training and is WORTH your etfort! 


Write for Facts 
No Obligation 


Make up, your 
mind to enjoy the 
GOOD things in 
fe. Have FAITH 
yourselin your cou 
ry and in your fu 
tire. Expeet” Success 
and eet ready for i 
Write for PEE Bul: 
Ietin TODAY. (See 
coupon.) 


Pays Up to $25 a Week EXTRA! 


Government figures show that graduates of specialized 
training of college grade average $25 a week more than 
high school graduates, $41 more than grade school grad- 
utes, But whether you failed to finish collere—o failed to com- 
plete high school—home study CAN HELP YOU, Basic high 
School subjects are included in vocational courses listed below. 
‘More than 150 noted educators, engineers and executives helped 
prepare American School courses. An Adrisory Board of 20 out: 
Standing authorities—eachanactiveleaderinhisficld—ta consulted 
‘when our work is prepared or changed. A Staff of competent, in- 
structors—homestudy spectalists—worksclosely withtheindividual 
$16.a Week EXTRA Income student, Why contigue in an underpaid, overworked job" subject 
to periodic layotls? Step up w here you belong, into well-paid, pleasant 
U.S. Bureau of Education figures work where you command the simuration and respect of others. 
prove that theaverage high school For full details, mail coupon RIGHT NOW! 
Fraduate earns $16 0 week more 


than grade school graduates, ms -_ amy 
Onl Vokcucomeiecoursmpiiied American Schoot, Dept. 646, Drexel kre at 58th St, Chicago, Il. 
Gets Only the igh “School Course in: SPARE ‘Gentlemen: Please send me FREE information covering special 
“Leavings” High School Course in SPARE caning in subjects checked below. No obligation Oa Sy Bark” 
ings and abilit it. MANY FIN- er 
With only grade school ISHIN 2 YEARS. Equivalent to Bbrstting and Desten 
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Sly CONDEMNED to for, college. pre-prof BMechsmical 
the’ Tow pay, menial Jobe amination, Thustnea industry Be 
that others DON'T Standard texts. Diploma. Or if Seles 
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WANT." because you 8 
THEY are trained for FINISH now. Credit for subjects 
better things. Home already completed. Singlesubjects 
study can fit YOU too for _ifdesired, Low tuition, easy terms. 
moredesirable,betterpaid American School, Chicago, est. 
Positions, 1897—endorsed by educators. 
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Spare Time Training Can Help You in Your Work—and Socially 
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Our Readers Say 2» 


dent of the Society of Automotive Engineers, 
at a meeting of that organization at White 
Sulphur Springs, W. Va. I note that he 
points out that the future will bring cars of 
entirely different basic design from those of 
today, as did your article in the June issue, 
“New Patents Forecast the 1942 Car.” They 
will have engines in the rear, said Beecroft, 
as did your article. And he declared that 
they will have a superstructure integral with 
the chassis, as did your article. Both the 
speaker and your article pointed to evolu- 
tionary trends in car design, and predicted 
what the future car would be like if the 
trends continued. I would like very much 
to have heard Beecroft’s talk, as Tam in- 
tensely interested in the subject. At the 
same time, I doubt if I would have enjoyed it 
any more than I did your article. In telling 
what cars of the future will be like, the 
author of your article did a splendid job, bas- 
ing his predictions on sound reasoning. Good 
stuff! Let’s have more like it!—F, L, New 
York City. 


The Ice Age Was a Myth, 
Declares This Reader 

Rercyixe to B.L.C., Trumansburg, N. ¥., 
in regard to the Ice Age, will say that the 
Tce Age is only a myth. If not, why do we 
find the skeletons of animais, also the bodies 
of perfectly preserved mastodons and other 
creatures that once 
lived in a hot country? 
‘At one time there were 
continents in both the 
Pacific and Atlantic 
oceans, which were 
sunk by an earth- 
quake so terrific that 
it caused a tidal wave 
that swept over what 
is now known as Man- 
churia, carrying every- 
thing north in its path. 
Buried cities are found 
in that country to this 
day, When the water receded, it brought 
down the ice over both hemispheres, destroy- 
ing nearly everything, preserving some 
things. All this Was many centuries ago, 
some estimate it as far back as 70,000 years. 
—W. L. G., Oakland, Calif. 


THAT WAS THE ICE 
AGE, NO MATTER, 
WOW IT HAPPENED! 


) 


There’s No Use Trying It, 
Even in Modern Warfare 


Your recent article on coast-defense guns 
reminds me of a rather priceless comment 
once made by Admiral William D. Leahy, 
then Chief of Naval Operations, U.S.N., be- 
fore a Congressional committee. Here is the 
official record of the testimony: “Senator 
Gerry: It is an old, established naval policy, 
is it not, that you cannot attack successfully 
land fortifications with even capital ships if 


u 


these land fortifications are modern and in 
proper condition? Admiral Leahy: I think 
it would require a very dire necessity to in- 
duce any naval commander to take his fleet 
under the fire of modern shore batteries. 
Senator Gerry: Because the advantage is en- 
tirely with the shore battery, is it not? 
Admiral Leahy: The shore battery has one 
very decided advantage. It does not sink 
when it gets hit with a shell.” I think that 
rates the Admiral as something of a wit— 
B. T., Newark, N. J. 


Father Burned His Fingers 
When He Bought That One! 


Tue curious, self-destructive pepper shak- 
er that A.D.N., of Vancouver, B.C., writes 
about, reminds me of what happened once 
when I was a small boy, before electric 
lights. In those days, 
a good lamp chimney 
was an important mat- 
ter. Father bought one 
that was supposed to 
be shock and heat- 
proof. To show it 
could take it, the deal- 
er threw it’ over his 
head, and it fell to the 
floor without breaking. 
We used it for several 
weeks, when one night, 
as usual, Father blew 
out the light and went 
to bed. After the chimney had time to get 
thoroughly cooled, we all heard a loud ex- 
plosion, similar to a pistol shot. We found 
the lamp chimney blown into hundreds of 
tiny pieces, and scattered all over the room. 
Maybe some reliable glass factory can ex- 
plain it. At the time, we found no one who 
could—A. H. B., Los Angeles, Calif. 


And the People of Florida Might 
Like To Keep Their Gulf Stream 


H.1.C’s idea about pumping Gulf Stream 
water to the antarctic is a pretty impractical 
one, I think. In the 
first place, it would be 
virtually impossible to 
lay a pipe line that 
far, not to mention the 
cost of keeping the 
pipe in condition. In 
the second place, the 
cost of pumping would 
be terrific. And in the 
third place, why not 
pump the Gulf Stream 
water to New England 
where we wouldn't 
have to travel several 
thousand miles to take advantage of it, if 
he's so stuck on pumping it?—J. G.'G, 
Gainesville, Fla. 


THE “GOOD OLD 
DAYS" 


WE COULD FORGET 
THE IDEA! 


POPULAR SCIENCE 
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Sooewuere in the Ocean of Opportunity, 
there’s a Sargasso sea of lost ships. 

They were launched with laughter and 
hope, and the expectation of rich cargoes. 

But they never came in. Sometime during 
their voyage, the winds of Ambition died 
down... and they drifted, canvas in tatters 
and hulls rotting. 

Where's your ship? 
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One hundred thousand ambitious, deter- 
mined men are enrolled today with the 
International Correspondence Schools. 
They've plotted their own courses. Their 
hands are firm at the helm of their own des- 
tinies. They know that hope isn’t enough. 
And they're getting the sound, practical 
training that will help them to succeed! 
Here's the coupon they mailed! 
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With the Inventors 


HAT are the greatest American in- 
entions? A committee of seventy- 
five scientists and industrial leaders recent- 
ly examined eighty outstanding American 
inventions and 
selected nineteen 
for the roll of 
honor. Try making 
your own list be- 
fore you read the 
roster that follows: 
Eli Whitney's cot- 
ton gin; Robert 
Fulton's steam- 
boat; Cyrus Hall 
McCormick's reap- 
er; Samuel F. B. 
Morse’s telegraph; 
Charles Goodyear's 
rubber vulcaniza- 
tion process; Elias 
Howe's sewing ma- 
chine; Christopher L. Sholes's typewriter; 
George Westinghouse’s air brake; Alexander 
Graham Bell's telephone; Thomas A. Edi- 
son's phonograph, incandescent lamp, and 
motion-picture projector; Nikola Tesla’s in- 
duction motor; Charles M. Hall's aluminum 
process; Ottmar Mergenthaler's linotype 
machine; Wilbur and Orville Wright's air- 
plane; Lee De Forest's three-electrode 
vacuum tube; Leo Baekeland’s synthetic 
plastics; and William M. Burton's oil-crack- 
ing process. And 
suppose you had to 
select the three 
greatest inventions 
from this list of 
nineteen—send a 
note and let us 
know which trio 
you would choose 
2. . FOR PROTECTION 
AGAINST the rav- 
ages of dust 
storms, hurricanes, 
tornadoes, and 
bombs dropped 
from the skies, 
Andre D'Amico, of 
Rochester, N. Y¥., 
suggests homes 
that can be made 
to disappear into the ground. Built over a 
pit dug in the earth, the two-story structures 
are lowered into the hole by means of a 
hydraulically operated plunger so that their 
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reénforced metal roofs are flush with the 
ground level. Movable bolts attached to the 
houses rest on a ground-level ledge to sup- 
port the structures 
when in their nor- 
mal raised posi- 
tions . . . HARDLY 
A SINGLE WEEK 
passes without the 
issuance of at least 
one patent for some 
new kind of a coat 
or garment hanger 
- «+ IF A DRIVING 
rainstorm comes 
up during the 
night, you'll find 
your windows will 
‘close automatically 
if they are equipped 
with a device 
worked out by 
Peter Pusak, of 
Eddystone, Pa. Wires attached to the win- 
dow sash are fastened to a spring-operated 
roller mounted on the sill. When the window 
is open a strip of special paper holds the 
roller against the action of its spring, but 
when rain or fire causes the paper strip to 
break, the roller is free to draw the open 
window down to a closed position... WHAT 
ARE BELIEVED to have been the first patents 
ever issued in the world were granted by 
the ancient Greeks to their chefs, to en- 
courage the invention of new palate-tickling 
food concoctions. Wonder who got the first 
patent on hash .. . WITHOUT CHANGING or 
removing any telephone parts, an attach- 
ment developed by George I. Dormont, of 


luminous 


Calif., 
numerals to make it easy to dial numbers in 
the dark, or in phones located in badly 
lighted corners or booths. Made of metal, 
plastic, or heavy paper in a dark color, the 
attachment consists of a flat ring that fits in 
(Continued on page 18) 
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A little idea may have 
gg money-making 
possibilities! 


PATENT 
and. SELL 
your 


Business today is eager for practical, new 
manufacturing ideas. Opportunity for men 
with inventive talent never greater 
than it is right now. If you have an idea 
for a new device—no matter how simple it 
may be—or for the improvement of an 
article now in use, find out AT ONCE how 
you can protect your rights to it and pro- 
ceed to c cialize it, These two ad- 
visory books offered 
prove invaluable to you. 


NOW. 
PAGES OF 
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place over the standard ring bearing letters 
and numerals. The accessory duplicates the 
marking of the original, but with some such 
luminous material as phosphorescent paint 
or a radium-salt composition . . . THE 
REGISTRATION OF commercial prints and 


labels has been transferred from the juris- 


diction of the Commissioner of Patents to 
that of the Register of Copyrights in the 
Library of Congress ... AN EASIER METHOD 
OP REMOVING carbon from an automobile 
engine than the common practice of re- 
moving the cylinder head and scraping or 
burning carbon from the affected parts, is 
outlined in the specifications for an appa- 
ratus credited to George Hofele, of St. 
Louis, Mo. Rollers turned by an electric 
motor drive the rear wheel of a car, and 
since the engine is left in gear, the pistons 
are set in motion. A pump forces a special 
liquid through a tube into a manifold which 
distributes the carbon-dissolving fluid to all 
cylinders through 
spark-plug and 
carburetor open- 
ings. The exhaust 
manifold of the en- 
gine is blocked to 
prevent the liquid 
from being dis- 
charged during the 
cleaning process 

- DRAWINGS IN 
PUBLISHED PAT 
for new plants ap- 
pear in full color 
+. « NO SCREWS, 
NAILS, or other 
type of permanent 
attachment is 
needed to hold in 
place novel brack- 
ets designed by James H. York, of Cin- 
cinnati, Ohio, to support both a window 
shade and curtains. Made of metal, the 
brackets are provided with separate notched 

(Continued on paye 20) 
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extensions that hold a shade next to the win- 
dow and a curtain rod a short distance out 
from it. One end of the bracket rests flat 
against the wall near the top of the window, 
while a curved arm, toothed at one end, 


bends up and around the molding above the 
window to anchor the accessory in place... 
THE COMPLEXITY OF the job of classifying 
U. S. patents is indicated by the partial 
definition of one subclass in the Patent 
Office: “Mechanisms for releasing or trip- 
ping portions of machines to cause other 
portions to automatically operate.” ... A 
MULTIPLE CANDLE, constructed in various 
patterns that give it a number of wicks, is 
the work of Cameron Turner, of Beverly, 
Mass. The birthday-cake type shown in the 
illustration starts out with flames burning 
from each of ten wicks. As the paraffin 
melts and candle height decreases, Twenty 
flames will be burning as each candle branch 
divides into two. Later, the flames will de- 
crease to ten, and then increase to twenty 
once more. The curious and novel candles 
may be made in a 
large number of 
decorative designs 
- «. TO BE PATENT- 
ABLE, an invention 
must operate as de- 
scribed, but it need 
not be perfect... 
A WEAPON THAT 
recommends itself 
for police use is a 
combination black- 
jack and a one-shot 
gun. Equipped with 
a built-in, sprin; 
operated firing pin, 
the weapon is load- 
ed by removing the 
barrel and insert- 
ing a cartridge. A 
thumb-operated trigger fires the gun, and 
a safety mechanism prevents accidental dis- 
charge when it is used as a club. Jesse M. 
Bohler, of Atlanta, Ga, is the inventor. 
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|) CAREERS IN 
ELECTRICITY 


Become a Bliss technician in one year—ready 
to take advantage of opportunities in the elec- 
trical field. Bliss men, today, fill key positions in 
many electrical industries. All received the same 
course in fundamental theory and practice. 
Comprehensive training; skilled instructors 
sive personal guidance. Modera shops and lab 
oratories. Highly successful placement record. 
Spacious campus. 48th year. Ask for free voca- 
tional chart, 109 Takoma Ave., Washingt’a, D.C. 
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Your Place in Aviation 
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‘490 E. Washington Bivd., Fort Wayne, Ind. 
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ah Employwent nereice FREE 
mation. No obligation. ‘No salesmen. 
Dept. 8105, ton, Illinois 
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7 Do you know what you are best ited for? 
Gan you interpret your moods know the 
mental influences behind your whims 
find fancies? Let the Rosicrucians (not a re- 
figious organization) show you how to dis 
cover Yourself and master your life Send 

) for the free "Sealed Book” that tells how 
to receive these facts. Address Seribe 8M. R. 


The ROSICRUCIANS 


san Jose ns “causronnra 
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Hints for Home Owners 


Windows slide on steel gui 


Windows Slide Horizontally 
and Are Easy To Take Out 


SLIDING WINDOW’ that resemble casement 
types when closed, and require no sash 
weights or hinges, are now on the market. 
Each sash slides horizontally on polished 
steel glides, guided by a head and sill track. 
Both sashes lie in the same plane when 


closed, but one pulls inward and slides past 
the other to afford a single large opening. 
Sliding both sashes forms an opening at 
either side of the units, which may easily 
be removed for cleaning or installation of 
double glazing for winter use. 


Holder Locks Door 


at Various Angles 


Doors may be held firmly in 
place at various angles by a 
new holder designed to be 
mounted on the door at the 
hinge. Made of steel plated 
with brass, the device will hold 
a door steady at five different 
angles under ordinary condi- 
tions, even when windows are 
open and a breeze is blowing. 
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Metal Edging Makes Neat Lawns 


To HELP give a neat appearance to driveways, walk: 
flower borders, and other features of a lawn, easily in- 
stalled metal edging is now available. Made either of 
zinc alloy or galvanized steel, the material comes in 
interlocking strips that are driven into the ground and 
supported by metal reénforcing stakes. 


ReSnforcing stokes support the metal edging along lawn borders 
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AND SO DOES 


@ Training is important—whether you wish to be 
“tops” in skating or an expert in the Diesel field. It takes a lot of 
“know how" to repair, service, adjust and maintain modern 
Diesel engines—and they are being produced in greater num- 
bers and varieties each year. Training is the shortcut to practi- 
cal experience. Each year brings more and more activity in 


¢ Diesel—but have you thought of yourself in connection with 
' this great industry? 
Y Send coupon for your free copy of “March of Diesel” and find 


out about it. Find out about Hemphill Diesel training. No mat- 
ter where you live or what you are doing, you can start your 
training now, at home—and take your shop work later. Day or 
night resident school courses, also. Investigate—mail coupon 
today. No obligation. 


HEMPHILL DIESEL SCHOOLS 


Diesel courses in both English and Spanish for students in 
U. S. and Latin America. Write for information and terms. 


HEMPHILL DIESEL SCHOOLS 
Please send my free copy of “March of Diesel” booklet 
and information on Hemphill Diesel training. 


Send coupon to the nearest 
Hemphill Diesel School: 
New York . .. 3132 Queens Bled. LI. City 


Chicago . 2006 Larrabee Street 
Memphis... . 431 Monroe Avenue 
Los Angeles .... 2012San Fernando Rd. 
Vancouver, B.C. 1985 Granville St. 
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Hidden Screen Unrolls 
When Window Is Open 


THRow uPthe sash 
of a novel reversible- 
type window in- 
vented by Jack 
Stangler, of New 
York City, and a 
screen automatically 
appears in the open- 
ing. Screening is 
mounted on con- 
cealed rollers and is 
pulled into place by 
the action of raising 
the bottom sash or 
lowering the top. By 
this means, screen- 
ing does not cut 
down light entering 
the window when it 
is closed. The sash 


Screens come into ploce can be made of 
os windows ore opened metal, wood, or plas- 
tics. 


Paint Brushes Cleaned 
by Dipping in Solvent 


PAINT BRUSHES are easily cleaned after 
use, without soaking in water or oils, by 
dipping them in a new solvent that quickly 
dissolves the paint on the bristles, and emul- 
sifies it so that the pigments and oils can 
be rinsed away instantly under a water tap. 
‘The solvent is said to have no harmful ef- 
fect on bristles. 


Smell Killer for Paint 


No UNPLEASANT and annoying odor of 
paint will cling to rooms recently painted if 
a small amount of a new chemical com- 
pound is added to the paint before use. 


Adding chemical to prevent that fresh-paint odor 
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POLICIES | Avpits 


PLANS FOR 
FINANCING 


Become an 
Expert Accountant 


The Profession that Pays 
The demand for skilled accountants — men who 
really know their business —is unceasing, Big corpora 
tions are in constant need of expert counsel 
Ing, Cost Accounting, Business Law, Org 
‘Management, Finance. Men who prove thelr qualif 
cations in this Important. branch of business af 
often promoted to responsible executive position 
given an opportunity to earn real salaries. 


Send for This Book—It's Free 
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Every handyman 
needs Smooth-On 


SMOOTH-ON 


at the many ways in 
». 1 ean save money 
in repairs around your home. Smooth-On 
is easy to apply, too, because it requires no 
heat or special tool nd the simple in- 
structions are readily followed. The 40- 
page FREE Smooth-On Handbook is 
chock-full of time-saving and m s 
ing suggestions that will enable you to do 
perfect, lasting repair jobs that would 
otherwise require professional help. 


You'll be surprised 
which Smooth-On 3 


ne 


Get Smooth-On No, t 
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Holds in metal, wood or 
masonry 


Please send Smooth-On Repair Book. 
Name, ee 
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Only One Coat Required 
with Washable Paint 


Dirt, grime, pencil marks, and even shoe- 
blacking and lipstick stains can be washed 
from walls finished with a single coat of 
a new paint that requires no primer, sealer, 
or undercoat even on porous brick or con- 
crete walls. Said to make single-coat paint- 
ing practicable, the finish can be sprayed 
on as well as brushed, 


Installing @ ball 
beoring washer. 
At right, rubber 
cop with toothed 
edge for tight fit 


Ball-Bearing Tap Washer 


A NoveL ball-bearing washer replacement 
for water faucets is said to eliminate wear 
and also prevent faucets from binding or 
sticking. The new type, pictured in the 
photographs above, utilizes a rubber-cov- 
ered cap fitted with a toothed edge, and is 
installed in the same manner as convention- 
al rubber washers. 
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MAKE BIG MONEY 


Wo Tanks, Liquids, Generators 


Lic 
DOES SAME WORK AS BIG OUTFITS 
Millions of old auto-parts, and all 
kinds of old, worn articles in homes, 
stores, offices, factories everywhere 
can now be electroplated with a perma- 
brand-new sparkling coat of metal 
by electrofysis—with the stroke of a 
ih Ey tpainting-no gamaring 
pplates pit on the spot. Any electne 

Tight socket or cag battery Woeks only 
alow pounds. Take it anywhere—ready 


Quick, Easy Way to Start Your Own 
Business 
MAKE BIG PROFITS AT ONCE 


2-MINUTE DEMONSTRATION 
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Dept.2-D, 360N. ee 
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BENNY GOODMAN 


“King of Swing” 


CHOOSES GRETSCH 
‘King of Drums“ 


Big-time band lenders have to be right 
they can't take a chance on 

nents that may not deliver the 

Het ree meer oes 


tgraph of your favorite drummer; also fall informa: 
ton about EASY-PAYMENT PLAN and FREE 
trial. Give street number} addeess Dept. PS 91. 
TheFRED.GRETSCH MFG.CO. 
Musical Instrument Makers Since 1883 
60 BROADWAY, BROOKLYN, N. Y. 


GRETSCH also offers SUPER VALUES in Guitars, 
Saxophones, Trumpets, Trombones, Accordions. 
Send for FREE catalogue. Mention instrument. 
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Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
eed. common school education sufveat. 
Bend for free booklet “Opportunities in Pho- 
tography", particulars and requirements. 


_353 Fourth Ave. 


WOODWORKER’S 


Turning & Joining 
MANUAL 


This new manual is writ- 
ten especially for the man 
who likes to make things in 
his own_home with power 
tools. Tells what power 
machinery you will need to 
turn out beautifully finished furniture. How to use 
the cross cut saw, ripsaw, miter saw, jointer, and 
band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
how to make shoulder cuts, taper cuts, convex and con: 
cave cuts, How to make'a tit-top table, occasional 
table, reeding and fluting, faceplate and chuck turning, 
turning rings, venee 


Perfect, how to apply, 
oii, shellacy varnish, 1 


acquer 
Also, how to equip your home workshop, what hand 


tools you will need in addition to power machi 
All about wood joint 

Complete working diagrams with step-by-step in- 
siructions for intricate designs in cabinet making, 236 
illuswations, 192" pages. fufl cloth "bound, only $1.00 
ClO. Send order WITH NO MONEY for WOOD- 
WORKER'S TURNING AND JOINING MANUAL. 
Pay postman $1.00 plus few cents postage when book 
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Wonders Through The 
MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn an in- 
expensive microscope on hundreds 
of specimens within a stone's throw 

of your front door and you step off intoa new 

world of wonders. Complete manual for ama- 
teurs. How to use equipment, secure and pre- 
serve specimens, take photomicrographs, etc. 

Numerous illustrations. Fulleloth bound$1.00, 


POPULAR SCIENCE MONTHLY, Dept. 90 
New York, N. Y, 


Whether you are interested in Marine Navi 
fie book you need! New: complete, up-to= 
date manual by the outstanding authority 
Leut. Commander B.V. Hy Weems, U 
Navy Retired. Covers Dead Reckoning, Pi- 
Toting: ieadio and Celestial Navigation: ® 
teorology. etc. High education net reaulred 
450 pages, handsomely bound: hundreds of 
pictures, charts. diagrams. SEND NO MONEY 

Read it 10 days FREE. Then return it or 
send $2.00 and $2.00 a month until $6.90 
fotal price is paid. The only work of ite 
iaind. Send today 


D. VAN NOSTRAND CO. 
350 Fourth Aver, New York 


Dept. B 
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‘A new book which shows how 
to set up and operate an inex- 
pensive home laboratory with 
odds and ends of material available in every 
home. Many thrilling, practical, useful exper- 
iments and tests, entertaining, instructive, val- 
uable, pointing the way to research and new 
discoveries. Many diagrams and illustrations. 
Full cloth bound $1.00. 
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353 Fourth Ave. New York, N.Y. 
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For More Pay 
Train To Enter 


DRAF Movs *SeSIGN 


Get into a Better Pay ficld with a big fature by learn- 
ing DRAFTING and DESIGNING quickly from an 
Engineer and Industrial Designer. Private, individual 
training at your home. Drawing tools and table fur- 
nished without extra cost. Learn to draw and design 
new products, of to improve, re-style, streamline and 
modernize old products for more “cye appeal” and 
selling 

Drafting is a very big ficld, but drafting with in- 
dustrial designing is twice as big. Factories must con- 
tinuously bring out, new models, new products, and 
improved de ou ean learn both subjects right 
in your own home, in your spare time. You can be 
trained for better pay as I have trained many 
dred successful students. T'll train you thoroughly by 
applied instruction on actual work until you are 
holding a Kood paying position. Write for comp 
details. on “Drafting and Industrial Designing. 


ENGINEER DOBE 


LIBERTYVILLE, ILLINOIS. Dept. 3396 
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DO YOU OWN A 
RAILROAD? 


ig and laying your own track, making 
an automatic signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water tanks, coi 
ing irestles, roundhouses, turntables, crossing 
switches, etc. The detailed instructions and diagrams in 
this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of available space in 
laying out your system. How to turn out smoke stacks, 
fre boxes, boilers, and wheels, in your own shop. Com: 
plete, easy-to-follow instructions for building a box car, 
gondola, refrigerator, tank, hopper, caboose, day coach, 
ze, and observation car. Complete plan: 
ition, instructions, and scale blueprint for build: 
ing the popular Atlantic type locomotive. 

‘Send only $2.00 for your copy of Model Railways or we 

ship C. O. D. plus a few cents postage. Satisfaction 

guaranteed or money back. Address 
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By ALDEN P. ARMAGNAC 


again at the Panama Canal. Only a 

little more than a quarter century 
after the opening of this “life line” of the 
U. S. Navy and crossroads of the world’s 
maritime commerce, workers will break 
ground for a monster third set of locks—a 
project whose $277,000,000 cost equals more 
than half that of the present canal! 

The giant engineering scheme calls for 
conversion of the present “two-lane” canal 
across the Isthmus into a “‘three-lane" canal. 
To do this, three sets of oversize single- 
chamber locks will be built, parallel to the 
present twin-chamber locks but at some dis- 
tance from them. There will be no need to 
dig a whole new canal, since the “Big Ditch” 
itself will easily carry the traffic. 

‘Why the new locks? First and foremost, 


ENGINE 


Sie SHOVELS will soon be clanking 
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he Panama 


they will assure the U. S. Fleet of unob- 
structed passage between the oceans, in 
cases of emergency. Canal authorities long 
have been jittery over the possibility of 
sabotage or direct attack on the present 
locks. A vessel might be blown up, or time 
‘bombs might be dropped, in a lock chamber; 
or the locks might be bombed by raiding 
planes. If a heavy explosion or a lucky hit 
from the air happened to destroy two side- 
by-side lock chambers at once, the entire 
Canal would be put out of commission. 
Therefore, for many months, a force of sev- 
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Where the new building project will elimi- 
note bottlenecks in the "Big Ditch.” Small 
maps show how separate approaches for the 
new locks reduce danger of the Canal be- 
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eral thousand men has been working night 
and day to equip the old locks with “special 
protective devices” of a secret nature. But 
the Navy will feel still more comfortable 
when the new locks are built, from a quarter 
mile to a half mile away from the old ones, 
so that both cannot be attacked simultan- 
eously. Every known safeguard against 
bombing and sabotage will be built into 
them, from the foundation up. 

Secondly, the enormous size of the new 
locks, 1,200 feet long and 135 feet wide, 
will comfortably accommodate the biggest 
men-of-war and ocean liners afloat or con- 
templated, Widened by recent addition of 
antitorpedo bulges, some of our modernized 


battleships can barely scrape through the 
old locks, with only a foot to spare on each 
side! Our giant aircraft carriers Lexington 
and Saratoga make almost as tight a fit. 
Until now, the 110-foot width of the exist- 
ing locks has limited the dimensions of all 
U. S. warships, including the 35,000-ton and 
45,000-ton battleships now under construc- 
tion. As for the big merchant vessels, the 
Queen Elizabeth, the Queen Mary, and the 
Normandie, they could not squeeze into 
the old locks at all. The projected locks 

will have plenty of room for all comers. 
Thirdly, the sheer volume of peacetime 
traffic through the Panama Canal, steadily 
rising through the years, will eventually cail 
for more locks to han- 


dle it. From this 
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New Locks 


Governor of the Pan- 
ama Canal recently 


standpoint alone, the 
declared, the third- 


lc_x project should be 
started within nine to 


New U.S. 35,000-TON BATTLESHIPS 
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Mew U.S. 45,000-Ton BATTLESHIPS 


MAKING THE CANAL 
FIT MODERN SHIPS 


The drawing abo. 
trates how the di 
‘our warships has been re- 
stricted by the size of the 
present Panama locks, 
‘and how the larger locks 
will permit the building 
of bigger and more pow- 
ful navel ve 


"Queen" Eheaboth’ 
too big for present locks 
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US. BATTLESHIPS: 
NOW UNDER | 
CONSTRUCTION 

WILL MAKE 
EVEN TIGHTER 
ir 


7—) THis 
1000 FT. DIMENSION eleven years. Present 
Present Locks NO Fr) UMITS PRESENT | plans simply advance 
+ | size oF = 

=——_—— US WARSHIPS e date for comple- 
| tion of an outstanding 
| national asset, both in 

Taese war and in peace. 
U.S. WARSHIPS Connecting with the 

CAN GARELY | 


present waterway sev- 
eral miles above and 
below the existing 
locks, ““y-pass" or ap- 
proach channels will 
lead to the new locks, 
so that canal traffic 
may be shunted 
through either set. 
Criss crossing routes 


The present two-lane Gatun Locks. The new locks, connected to the canal through “by- 
pass” channels, will be a half mile away. Below, a ireighter plows through Gaillard Cut 


will enable a ship to be detoured around 
locks that may be out of commission. 
Starting from the Pacific, for example, a 
vessel may pass through either the old or 
new Miraflores Locks, which raise it in two 
lifts to Miraflores Lake. The old and new 
single-flight Pedro Miguel Locks then offer 
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nate gateways into Gaillard Cut, 
rtificial arm of Gatun Lake for- 
merly known as Culebra Cut. Separate 
channels from broad Gatun Lake allow 
the ship to be routed through either 
the old or new three-flight Gatun Locks 
for its descent to the Atlantic 

Favorable sites for the new locks 
and their channels were found by a pre- 
liminary survey in the field. With core 
drills, engineers brought up samples of 
subsurface rock, to make sure of a 
substantial foundation for the massive 
concrete lock chambers. Artificial 
earthquakes, produced by setting off 
explosives, proved the rock formations 
free of faults. Investigations showed 
that the present water supply would 
amply suflice for both the old and new 
lock systems. 

Actual work on the third-lock 
will begin at once, with initial funds of 
$114,000,000 just voted by Congress. As 
the huge project gets under way, 
whole new towns will spring up at con- 
struction centers, First steps include 
building roads, relocating railways, and ex- 
cavating the locks sites and approach chan- 
nels, which total about ten miles in length. 
Then will come the building of the giant 
locks themselves. Fast-moving world events 
may call for drastic speed-up measures to 
hasten the mighty engineering feat. 
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FLYERS BY THE TEN 


HEN you walk across a campus 
these days, you are quite as 
likely to hear undergraduates 

talking knowingly about low-wing mono- 

planes, wing-overs, and cross-wind land- 

ings as you are to hear them discussing 
mouse-trap plays, heavy 
dates, or passing marks. The 
Civil Aeronautics Authority's 
bold and successful venture 
of training youthful flyers by 
the thousands has made John 
College and Jane Coed go air- 
minded. Don't think that 
these collegiate aviation talk- 
ers are mere “hangar pilots.” 
Most of them are flyers, or 
are well on the way to be- 
coming flyers. During the 
college year of 1939-40 about 
9,000 of them, enrolled in 437 
colleges located in every state 
and in the District of Colum- 
bia, Alaska, Hawaii, and 
Puerto Rico, earned their 
private-pilot licenses. In ad- 
dition, well over 700 noncol- 
legians, winners of com- 
petitive flight scholarships 
offered the students in seven- 
ty ground courses sponsored 
by civic organizations in 
every state and in the District 
of Columbia and Alaska, are 
receiving exactly the same 
training. 


pert icf tbe, grou 
training in the Civil Aero- 
nautics Authority program 


Training Program in 
Colleges To Provide 
Huge Army of Pilots 

for Uncle Sam 
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THOUSAND® 


‘When this nation-wide training 
effort was started last fall, its pri- 
mary objective was to accelerate 
the already swift progress of civil 
aviation in the United States by 
teaching large numbers of young 
men and women to handle their 
own airplanes safely in either 
pleasure or utility flying. A second- 
ary objective was the building up 
of a reserve of physically sound, 
partially trained pilots for possible 
service in the Army or Navy in the 
event of war, 

‘The swift and menacing march 
of world events in the past few 
months has brought about a re- 
versal in the degree of importance placed 
‘on these objectives. Now most of the em- 
phasis is on the national-defense aspect of 
the program, which has been greatly ex- 
panded. In the course of the coming year 
the C.A.A. courses will give ground and 
primary flying training of 45,000 students 
in three intensive courses, each of which, 
instead of being spread over the school year, 
will be compressed into four months. In 
addition, the 9,000 1940 graduates—over 
ninety percent of them have indicated their 
desire to become military flyers—will be 
given forty-five-hour advanced courses in 
faster planes than those which are used for 
the primary training. 

The Civil Aeronautics Authority, the 
Government agency charged with the regu- 
lation of civilian aviation, has no direct 
connection with the armed services. The 
graduates of its flying courses are not com- 
bat flyers, and have no military obligations 
which are not shared by nonflyers of the 
same age. But the training they receive 


tal 


is the equivalent of the flying training given 
Army and Navy flying candidates, and it 
will enable many of them to qualify as com- 


U 


ble, #00, and many of them already 
for their private pilots’ licenses 


bat flyers after six months of advanced 
specialized training in service flying schools. 
When the project of providing wholesale 
flight instruction first was considered late 
in 1938, an abnormally high percentage of 
student-flyer accidents was helping to make 
private flying, with a safety rate of only 
750,000 miles for each fatality, the most 
hazardous form of aviation. But careful in- 
vestigation indicated a method by which 
mass production of pilots might be achieved 
with a high degree of safety. It was found 
that the students of flying schools which 
had thorough ground courses and sound 
flight courses suffered far fewer fatalities 
than did the graduates of schools whose in- 
struction standards were lower. 
Placing heavy emphasis on safety, C.A.A. 
experts worked out a ground course which 
would teach students why and how 
airplanes fly, and a flight course 
which would enable instructors to 
nip bad flying habits in the bud. In 
the spring of 1939, with $100,000 of 
National Youth Administration funds, 
a test program was started in thir- 
teen selected colleges. Undergradu- 
ates enthusiastically grabbed at the 
chance to learn to fly—so enthusi- 


‘A campus flyer comes in for a land- 
ing. The flight training is given by 
plane operators at near-by 
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In @ flying classroom, students from the University of Miami, Fla., listen in with earphones to 
the radio-beacon signals ond watch the instrument panel while soaring 7,000 fest above the earth 


astically that at the University of Alabama 
there Were 1,200 applicants for the thirty 
places in the class. A total of 330 students 
with high physical qualifications were ac- 
cepted at the thirteen participating colleges, 
All of them reached the solo stage and 317 
won private-pilot licenses. Their average 
flying time to the certificated stage was 
thirty-eight hours, and they flew a total of 
1,200,000 miles with only a single fatality. 


Convinced by this ex- 


perience that the way 
to increase the safety 
of flight instruction was 
to raise the quality of 
the instruction, the 
C.A.A. standardized its 
ground and flying 
courses and required all 
airmen holding flight- 
instructor ratings to 
familiarize themselves 


‘An instructor explains 
the working of the toil 
The 


thorough ground tr 
has produced a remark- 
able record for safety 
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with the improved instruction methods and 
to pass an examination to prove that they 
had done so. More than 4,000 instructors 
passed the test, assuring the Authority of 
plenty of highly-qualified teachers for its 
training program. 

Congress passed a Civilian Pilot Training 
Act and provided $4,000,000 for the 1939-40 
courses. Undergraduate interest was so 
keen that colleges ranging from stately ivy- 


=] 


covered institutions to little city and junior 
colleges offered the pilot-training courses. 

‘When school opened last September, over 
9,300 undergraduates who had passed the 
searching physical examinations given by 
C.A.A, flight surgeons were accepted as 
students. By June they had logged 310,000 
dual and solo flying hours—almost 22,000,- 
000 miles—with very few mishaps and only 
one fatality. That remarkable record is an 
improvement of 3,700 percent over the 
safety record for flight training for the 
whole country only a year ago! 

Under the terms of the Civilian 
Pilot Training Act at least five 
percent of those enrolled for the 
courses must be noncollege stu- 
dents. To provide instruction 
for these, the C.A.A. enlisted 
the coperation of chambers of 
commerce, university-extension 


Some schools have shops like the 
fone below, where students leorn 
to build ond service oircraft by 
actual practice. At the right, a 
flying coed uses an instrument to 
gouge height of the “ceiling” 
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services, American Legion posts, aeronauti- 
cal associations, and civic clubs in com- 
munities of every state, The ground courses, 
which are exactly the same as those offered 
in the colleges, are open to anyone, but, to 
be eligible for one of the ten flight scholar- 
ships offered with each course, the student 
must pass the same physical examination 


given the col- (Continued on page 219) 


CE 
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Helicopter Flown Successfully 


HAT is claimed to be the first success- 

fully controlled vertical flight in a 
heavier-than-air machine was made recently 
by Ivor Sikorsky, prominent aeronautical 
engineer, at Bridgeport, Conn., in his new 


helicopter. Powered by a seventy-horse- 
power engine and equipped with variable- 


tae 
e. nese Piste. 
Ivor Sikorsky about to take off on a test flight in his helicopter. At top, the odd machine 


50 AVIATION 


pitch rotor blades, the craft moved straight 
up from the ground for thirty feet, circled 
the field, and then settled vertically to the 
ground. Small rotor blades mounted on the 
bare fuselage of the craft act as elevators 
and rudder. Sikorsky is shown at the con- 
trols of the helicopter in the photographs, 


- 
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Truck Serves as Plane-Engine Starter 


A TRUCK makes a good airplane-engine start- 
er when the regular one is out of order, U. S. 
Naval Reserve flyers have discovered. | From 
the truck’s bumper, a cable leads to a heavy 
leather “mitten” slipped over a propeller tip. 
A tug from the truck spins the propeller and 
starts the engine. 


Baptism Marks 
Graduation of 
Naval Flyers 


He's learned to fly for 
the Navy—and now three 
bucketfuls of water, sym- 
bolizing the Navy's do- 
main, initiate this proud 
fledgling into the ranks 
of his fellow airmen at 
Floyd Bennett Field, 
New York City. Scarce- 
ly less than an official 
decoration, he will treas- 
ure the picture of the 
traditional ducking that 
a friend is about to snap. 
Sometimes, instead of 
getting a shower, a new 
pilot may receive the 
rare honor of being 
tossed off the pier. The 
Navy birdmen say there 
is little to choose be- 
Navy pilots often land on the water. This time it's the other way around tween the soakings. 
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BOW-AND-ARROW HUNTERS RIDE DESERT JALLOPIES 


OUNCING over bowlders, zooming up 
steep embankments, plunging down 
gullies, two mechanical mountain 
goats, created from automobile odds 

and ends, carry Walt and Ken Wilhelm, of 
Yermo, Calif, on daring expeditions in- 
to the Mohave Desert. Aboard these re- 
markable vehicles, called Lena and Prowler, 
the two brothers chase jack rabbits, rope 
coyotes, hunt game with bows and arrows, 
explore remote corners of the desert, search 
for fossils, trail outlaws, and rescue lost 
travelers. 

They think nothing of starting Lena or 
Prowler across the desert, leaping out and 
riding lickety-split over cactus and across 
the frequent washes on sleighs or toboggans 
attached behind. By slipping a U bolt over 


52 SPORTS 


a spoke of the steering wheel, either car 
can be directed in a straight line or a wide 
circle. Sand banks and bowlders offer no 
obstacles to the huge tires. Near Yermo, 
I once watched Prowler roaring driverless 
around a circle nearly two miles wide. The 
car plunged down narrow gullies, slithered 
through sand, overrode needle-pointed cac- 
tus spines, returning in ten minutes to our 
side. 

When the car approached, both men fitted 
blunt arrows to their bows, and as it passed 
Walt fired quickly at a large rice-straw tar- 
get slung behind the back seat. As the 
broad-head struck the bullseye, the automo- 
bile motor stopped dead and the car coasted 
toa halt. “We never go out unless the dis- 
connect switch is in working order,” Walt 


explained. “Once we 
were thrown out while 

By riding over rocks and the 

hed into a nar- 

ANDREW nyon.” The thump 
R. BOONE an arrow provides 
force enough to slap the 

. target against the pro- 


fe Lene's front ploHform, Welt Wilhelm 
he hip’ coyote. Left, with the kill 
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fecting switch installed underneath it. 

Only once has this bow-and-arrow 
shut-off failed them. During an early 
hunt for fossils at the edge of Death 
Valley, they mounted the toboggans 
and took off for a slow survey of 
greasewood on a flat mesa. Noting the 
car approaching near-by badlands, 
Ken prepared to loose an arrow, but 
his bow broke. 

“What happened to the car?” I in- 
quired. 

“She's still there—a mess of junk.” 

‘That was loss number one. A few 
months later, while playing around 
the treacherous potholes of Soda Sink, 
‘Walt felt the tires sinking. Leaping to 
the soft earth, Ken and he rolled half a city 
block to hard ground. When they returned 
thirty minutes later with timbers, the car 
had disappeared in quicksand. 

Both Ken and Walt will tell you they as- 
sembled their unique desert cars for the thrill 
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Leno took months to ossemble, 
It took more thon three weeks 
ust fo mount the big truck fires 
fon undersize but strong rims. Two 
transmissions provide grect power 


Walt springs to a safer seat, and the 
troption plows straight off the edge of the hill 


of bumping along off the beaten path. That 
is the truth but not the whole truth. Both 
brothers are enthusiastic archers. In the 
desert, they are able to practice incessantly, 
now shooting at a bounding jack rabbit, 
again loosing arrows at an artificial deer 
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which Walt built not 
long ago. Driven by a 
gasoline motor and ec- 
centric gear, it jumps 
up and down in the 
brush exactly like its 
prototype. So expert 
has their desert prac- 


tice made them that 
last summer Ken set a 
new world’s record for 
distance shooting. He 
is the first man in all 
history officially to send 
an arrow farther than 
half a mile. 

For nearly twenty 
years, the Wilhelms 
have been exploring the 
Mohave in various kinds of vehicles. Grad- 
ually, they evolved their present cars. You 
could buy the parts for either Lena or 
Prowler at a junk yard for $200 or so. But 
you'd work six months putting them togeth- 
er. It took the brothers exactly twenty-four 
days merely to fasten the tires to the rims. 
‘They started with huge, twelve-ply truck 
tires. Boots, countersunk and held firmly 
over blow-out holes by carriage bolts, went 
in ahead of the tubes. Using hydraulic jacks, 
they struggled until they pushed the thick 
beads onto the narrow rims of twenty-inch 
wheels. So tightly are the beads wedged 
that flats never bother them. “The tire 
walls are very strong,” Walt explained. 
“They'll carry us anywhere; and by forcing 
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5 AUTOMATIC CUT-OFF, 
¢ DESERT STYLE 


In cose the boys are thrown by 0 
bump, on arrow shot against the 
torget stops the vehicle. Wi 

the wheel clamped (below), it 
travels in any fixed circle. 
The siren is a coyote “decoy” 


the tires on narrow rims, 
we anchored them so 
they can’t turn and tear 
the valves out." 


In each of the ma- 
chines, they installed 
two gear boxes, giving 
them many speeds for- 
ward and in reverse, too. 
Carrying only eight 
pounds of air in the tires, 
they can push up a steep, 


rocky hill with the en- 
gine turning fifty revolu- 
tions to one of the rear 
wheels, or they can speed 
along the smooth high- 
way at a two-to-one ratio. The big tires 
take up most of the shock in rough going. 
“You oughta see Ken when he's in a hurry,” 
Walt told me. “He'll jump straight off an 
embankment, going fast enough to land on 
his wheel: 

Sometimes, but not always. Once, Ken 
tried this stunt while chasing a coyote, and 
straddled a hillock, breaking the motor 
block in half. After walking eleven miles 
for help, he decided to armor-plate the mo- 
tor. Now, both Lena and Prowler are pro- 
tected by a heavy sheet of boiler-plate, bolt- 
ed against a cushion of wood beneath the 
pan of each engine. 

Another time, the Wilhelms were grind- 
ing cross-country in Nevada, fifty miles 
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from the nearest crossroads, when the 
welds holding a disk wheel to the flanges 
broke under the pounding vibration. 
Should they try to repair the damage, or 
walk three days for help? Walt took 
down their .30/06 rifle and shot three 
holes through the disk to form an ap- 
proximate triangle. Next, he shot three 
holes in the flanges, outlining a similar 
triangle. Finally, they bolted the wheel 
back into place and drove slowly to a 
distant mine. Here, using salt and fine 
sand as a flux, they brazed the metals 
tightly with the metal from used rifle 
shells, 

‘On several occasions, the adventurous 
pair and their desert cars have been 
pressed into service by the local sheriff 
for hunting outlaws, and on other oc- 
casions they have headed into the Mo- 
have on errands of mercy. The most 
spectacular of these trips was a sixty- 
mile journey through snow and over two 
mountains, carrying food to a dozen 
starving miners. As an aid to keeping in 
touch with each other when roaming 
through desert wastes, the brothers recently 
added the latest pieces of equipment carried 
by Lena and Prowler: a pair of midget 
short-wave radio sets. If either brother is 
in difficulties, he can send out an SOS 
with the assurance that the other machine 
will soon put in an appearance, taking 
gullies and rocks in its stride. 

When the going gets really 
tough and there is obviously 
danger of Lena or Prowler slid- © * 
ing down a hillside to disaster, 
the boys halt. But not for long. 


Here is the way Ken 
Withelm, after long 
training on the des- 
ert, broke the world’s 
record for distance 
shooting—more than 
© holf mile. At right, 
the Wilhelm nine-hole 
archery "golf" course 
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This mechanical deer bounds across the plains real- 
istically, providing excellent bow-and-arrow practice 


Selecting two straws—one longer than the 
other, they draw lots. The one “winning” 
the draw takes over the wheel and drives. 
Climbing a steep mountain one morning, 
they approached a sharp switchback. Out 
came the straws. Ken won. Before they 
got out of their fix, it was sunset. Yet they 
set out for more sport like it next day. 


BS 


836 Giant Bulbs 
Light Diamond 


A NEW 200,000,000-candlepower lighting 
system, most powerful on any sports arena in 
the world, turns night into day for baseball 
players and spectators at the Polo Grounds 
in New York City 
bling monster telegraph poles ri: 
above the New York Giants’ home field. 
Cross-arms carry a total of 836 floodlights 
each of 1,500-watt capacity. To assure the 
right distribution of lights, the cartons of the 
bulbs were spaced on the field as targets. 
Then Westinghouse engineers, using rifle- 

type sights, trained each lamp on 
Bulb cartons spotted its mark. Strongest illumination 
over the Polo Grounds, falls upon the infield, because of 
home field of the New its concentration of players and 
York Gionts, to guide speed of action. The light supplied 


engineers in siming would illuminate 4,000 homes. 
powerful floodlights abe anitnaram sae 
os shown at the left 


Eight tall towers 
like the one seen 
at the right hold 
enough 1,500-watt 
lights to produce 
2 total illumina- 
tion of 200,000- 
000 candlepower. 
In the view below, 
the vost arena is 
aglow for a night 
game. Notethe dis- 
tribution of light 


Uncle Sam's 
: dat. — 


ar inal | 
ttehotas 


By 
Edward W. Murtfeldt 


RAVELING in planes, trains, buses, 

private cars, trucks, and even on foot, 

more than 10,000 eager men, women, 

and youngsters from all corners of the 
nation will head toward the shores of Lake 
Erie in mid-August for the largest sporting 
event in the world. The lure that draws this 
myriad of bankers, housewives, G-men, 
clerks, police, shopkeepers, and citizens 
from practically every other walk of life, is 
the annual National Rifle Matches spon- 
sored jointly by the U. S. War Department 
and the National Rifle Association. 

In this mammoth gunpowder rodeo, mil- 
lions of rounds of ammunition will be fired 
from pistols, .30 caliber rifles, and small- 
bore guns. Police will school themselves in 
getting the jump on criminals, Hundreds of 
beginners will learn how to shoot and how 
to handle guns safely. Marksmanship rec- 
ords will be assaulted, historic trophies won, 
and national champions crowned. And at 
the end of the three-week bullet jubilee, a 
new group of straight-shooting citizens will 
scatter to their homes to add to the defen- 
sive power of the nation and to the world- 
wide reputation of the United States as a 
country of crack shots. 

‘The shooting starts August 18 at the 


Part of the two and 
of the ci 
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Army’s Camp Perry, a few miles from the 
lake town of Port Clinton, Ohio. Nowhere 
else in the world, experts state, is there a 
rifle and pistol range that can compare with 
it. Here, stretched out side by side for two 
and a half miles, are target ranges of every 
size from 1,000 yards for .30 caliber rifle 
competition to twenty-five yards for pistol 
events, And around the fringe of the ranges 
is a far-flung city of tents to house the ex- 
tensive Army personnel required to run the 
matches, and also to accommodate practi- 
cally all the contestants and visitors. 

For the matches are open to any citizen 
of the United States, and the Army will put 
up any American who wants to compete. 
Tents, beds, and bedding are supplied with- 
out charge, while a mammoth cafeteria 
serves meals at low prices, For the rifle or 
pistol fan who would like to bring his fam- 
ily, the “Squaw Camp,” a part of the reser- 
vation next to the bathing beach, is set 
aside. Here a man and his wife can have a 
floored, screened tent, with electricity, for 
$1.50 a day. Bringing junior along adds 
just fifteen cents a day to the tent cost. 

And you don’t even have to own a gun, 
for the Army will issue you a .30 caliber 
rifle, or a 45 caliber pistol, and furnish all 


the ammunition you'll 
need for match firing. 
If you've never fired a 
rifle, a competent Army 
instructor will show 
you how. 

In addition to the van- 
guard of individual con- 
testants, the Perry meet 
will attract civilian rifle 
and pistol teams from 
every state in the union, 
plus teams represent- 
ing the National Guard, 
metropolitan police 
forces, the U. S. Army, 
Coast Guard, and Ma- 
rine Corps, the Customs 
Service, the White 
House police, G-men, 
and other state and Fed- 
eral agencies. Last year, 
almost 5,000 persons 
competed, firing a total 
of more than 3,000,000 
shots. 

Step out on the range 
when the matches get 
under way and you'll 
see a sight that you'll 
never forget. With the 
roar of service rifles in 
your ears, you will gape 
at a two-mile line of fire. 
Crack marksmen, lying 
prone, are battering 
bullseyes 1,000 yards 
away. Down the line, 
under the watchful eyes 

; of soldiers and officers, 
Arne ond he wore! Gilans are getting 
“_ ~ ‘Gnts. Whole fomilies their first chance at fir- 
like the group below ing the new Garand 
\ attend the matches— semiautomatic rifle re- 
and they all shoot, oo cently adopted by the 

Army. 

Group by group, all 
along the firing line, 


eck style 


ervices ore 
Wied by teams, 


the nation’s greatest shots, together with 
the dubs and rank tyros, are standing, sit- 
ting, kneeling, and lying prone, shooting 
rifles, pistols, and revolvers at various 
ranges, in timed-fire, rapid-fire, and slow 
fire matches. Playing a sharpshooter's swing 
tune, bullets whistle through the air and 
zing into the targets, or occasionally kick 
up a spatter as they miss the target and 
plow into the waters of Lake Erie beyond 
the butts. 

Strolling down back of the firing line, or 
sighting along the pits be- 
hind the targets, you'll mar- 
vel at the horde of Army of- 
ficers and men needed to con- 
duct all phases of the compe- 
tition, You'll note target spot- 
ters, range officers, scorers, 
checkers, computers, and mes- 
sengers. In the pits, the 
trench back of the butts, 
you'll watch enlisted men haul 
targets down from their racks 
in the line of fire, for check- 
ing, repair, and replacement. 

Officials estimate that fif- 
teen Army men are required 
for each ten contestants in 
order to run the matches in 
the smooth, efficient, and safe 
manner for which the meet is 
famed, An indication of how 
Army supervision makes for 
safety is found in the fact 
that only two casualties have 


occurred in twenty-one years of mateh fir- 
ing at Camp Perry. 

Down at the left of the range, you'll wit- 
ness one of the most interesting phases of 
the Perry matches—the National Police 
School, where representatives from police 
departments in all sections of the country 
are schooled in the latest methods of police 
science, and sent back home as qualified in- 
structors to their fellow officers in the home 
forces. Subjects studied in the full-week 
course include disarming an attacker, shoot- 


How to disorm an opponent, at 
demonstrated at the National 
Police School. In the picture 
below, civilians are allowed t 
try the Army's new Garand rifle 


“Hogan's Alley," @ feature of the Police School. 
Silhouette targets 
right, oppeor in 


ing at rapidly disappearing targets, using 
tear gas and the Thompson submachine 
gun, hand-to-hand fighting, and the funda- 
mentals of jujutsu. 

Here at the Police School is the famous 
“Hogan's Alley,” a curious group of back- 
less building fronts representing the dilap- 
idated frame structures lining one side of 
the main street of Bucktown Gulch, Ariz., 
as it appeared in 1879. By means of a series 
of hand levers and attached 
cables, silhouette figures 
are popped suddenly into 
the window or door open- 
ings of “Bud Peagler's 
Pool Parlor,” or the “Wa- 
hiawa Cafe,” while police 
try to drill them with pis- 
tol bullets before they dis- 
appear two seconds later. 

Near-by is a replica of 
the rear of an automobile. 
‘Traveling on an overhead 
trolley, it speeds away as 
police fire at it in attempts 
to “blow” a rear tire, Sim- 
ilar in operation is a run- 
ning-man target, which, 
crosses the officers’ line of 
fire at an angle from left 
to right. 

‘The value of this police 
training is dramatically 
revealed by the experience 
of the Detroit, Mich., po- 
lice who have sent repre- 
sentatives to the school 
for years, When they first 
started, an average of four policemen lost 
their lives for every criminal killed in De- 
troit. Today, the average is one policeman 
to every eleven criminals. 
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A hot gun batt 
‘edly ond vanish in two seconds, it takes good shooting to hit one 


the Alley. Since the targets appear unexpect- 


At the opposite end of the range from the 
Police School you run across hundreds of 
youngsters from eight to eighteen, some of 
whom will shoot it out for the national jun- 
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ior championship of the nation, and some of 
whom are barely big enough to hoist a 
rifle to their shoulders. A U. S. Marine is 
assigned to each of these neophytes to give 
him expert instruction in the rudiments of 
rifle shooting and gun handling. Before the 
youngster comes out from under the wing of 
his leatherneck guide, he will have learned 
not only how to shoot a gun and handle it 
safely, but also how to clean it, take it 
apart, and put it back together again. 
Truly a giant training ground for the de- 


Queer gadgets like the 
balancing device at the 
right appeor ot 

meeting. The boys below 
are learning all about 
guns from o U. S. Marine 


Rapid fire on 2 200-yard range. 
Camp Perry helps keep America 


@ nation of skillful marksmen 


velopment of the art of shooting, in all its 
phases from the instruction of future sharp- 
shooters to the rewarding of record-break- 
ing feats of marksmanship, the annual 
Camp Perry meet has had much to do with 
the establishment of shooting as one of the 
most popular American sports. And now, 
with national defense of primary impor- 
tance, Perry's influence may prove to have 
been of even greater value than that of a 
clean, wholesome sport in building up the 
armed might of the United States. 


Awe. 


Fishing Boat Steered from Crow’s Nest 


‘When the lookout sights a school of fish 


ONe man canact both as pilot and lookout 
aboard the fishing boat Santa Lucia of 
Santa Barbara, Calif. In the crow’s nest of 
the vessel, two control wheels are connected 


he con run-the vessel toward it by controls atop the mast 


by means of long rods with the steering 
mechanism and engine below. The pilot 
can thus steer his craft toward any school 
of fish he sights from his lookout. 


Motor Conversion Unit for Bicycles 


BICYCLES can be con- 
verted into motorized 
vehicles by means of 
easily installed units 
just introduced. The 
rear wheel of the bi- 
cycle is removed and 
replaced by the unit 
pictured at the left, 
which includes an en- 
drive mechanism, 


partment. 
one and a half horse- 
power, the four-cycle, 
air-cooled motor is 
equipped with a kick- 
type starter and drives 
the wheel at speeds up 
to thirty miles an hour, 
running more than 100 
miles on one gallon of 
gasoline. Power is transmitted to the rear 
wheel by means of a specially designed 
drive incorporating a chain and V-belt 
transmission to reduce road shock and 
vibration. Clutch and throttle are operated 
by finger-tip controls on the handlebars. 


No more pedaling 
with this converted 
motor bicycle. The 
luggage comport- 
ment is seen above 
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Trap c on Gun Hurls Clay Targets 


WEIGHING only fourteen ounces 
and clamping to the barrel of al- 

* most any .22 caliber smoothbore 
or .410 shotgun, a simple spring 

Rie trap for throwing small clay tar- 
Be oe gets makes possible an exciting 
gs new shooting game. The fore- 
‘ finger of the left hand presses the 
target release, sending the clay 
disk skimming away, while the 
forefinger of the right hand oper- 
ates the trigger of the gun. At 
a distance of fifty feet the tiny 
pellets of a .22 long rifle shot 
shell will break one of the clay 
disks. According to the inventor, 
I 0. Mossberg, of New Haven, 
Conn., such one-man trap shoot- 
ing can be practiced safely in 
any 300-foot open field, since the 
range of the shot is short. 


Any open field becomes a trap-shooting range 
with this new game for sportsmen. Above, how 
the trap is attached to the gun barr 
scatter-shot shells used with o 22 c 
smoothbore. Trap spring con be adjusted for 
speed ond distonce, as illustrated at left 
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Camera Puts Fingerprints 
Directly onto Film 


Photographing finger 
whorls directly with 
the new police camera 


f\grenona scasen 


~L Sy PHOTOGRAPHIC 


‘O IMPROVE fingerprinting tech- 

nique, a Worcester, Mass., in- 
ventor has developed a special cam- 
era to photograph fingers directly 
to obtain prints. The subject places 
a finger against one side of a prism set in- camera for focusing and photographing. 
to one end of the apparatus. Light from an Side lighting brings out details of the print 
electric bulb in a special housing shines in- clearly, while by eliminating the need for an 
to the prism and reflects the finger image inking pad, the apparatus removes the dan- 
through the lens of an adjustable reflex-type ger of smeared prints. 


Bank Teller’s Cage 7 
Has Fourteen Ways = 
To Foil Holdups 


inates the telltale print pattern 


No MATTER what tactics a rob- 
ber may attempt, the teller in the 
special bank cage pictured at the 
right has a card up his sleeve to 
foil him. Installed in the demon- 
stration room of a company man- 
ufacturing protective devices for 
banks, stores, warehouses, and 
other places of business, the cage 
is equipped with fourteen separate 
electrical devices, most of which 
are hidden and capable of secret 
operation while the teller appar- 
ently obeys the orders of his 
armed “customer.” In the photo- 
graph, the teller is shown operat- 
ing an alarm button under the 
counter with his left hand while 


handing over cash with his right. _By pressing @ concealed button, the cashier gives the olarm 


SEPTEMBER, 1940 CRIME 67 


x 


Is It Ml 


T FIVE minutes past eleven, on the 
night of April 18, the crash and 
rumble of an elevated train muffied 

the quick double report of a revolver on the 
upper floor of a New York rooming house. 
‘The next morning, a housekeeper found the 
bodies of a man and woman sprawled on the 
floor, both shot through the head. Between 
the two, where it appeared to have dropped 
from the stiffened fingers of the man, lay a 
blue-barreled, .32 caliber revolver, Appar- 
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rder? 


Pouring shot info the funnel, a 


little at a time, Tyrrell pulled 
the weighted pencil along the 
tablet with a piece of string 


By 
EDWIN TEALE 


How Scientific Sleuths 
Uncover Hidden Clews 


to Trap Clever Killers 
Who Plot “Perfect Crimes” 


POPULAR SCIENCE 


ently, the tragedy was a murder and suicide. 

‘That is the way the verdict might have 
stood, but for one of the newest strings to 
the bow of scientific crime detection. In 
‘New York City, as part of their regular 
procedure, detectives now obtain blood sam- 
ples at the scene of every crime of violence. 
In this instance, such samples quickly 
erased “suicide” from the report and left the 
one ominous word: “murder.” 

A laboratory detective, skilled in the use 
of serums, studied the blood samples with 
test tube and microscope. As a result of 
recent research at the Rockefeller Institute, 
and in other laboratories, seventy-two 
groupings of fresh human blood are now 
recognized under the four main types: A, 
B, AB, and O. Through the reaction of spec- 
imens and serums, the detective ascertained 
that the woman had type B blood; the man 
type A. Samples of small, fresh stains on 
the floor of the death room, however, gave 
an entirely different reaction. They had 
been produced by type O blood and could not 
have come from the life stream of either 
victim. A third, unknown, injured person 
had been in the room on the night of the 
tragedy! 

That laboratory clew set detectives of 
the homicide bureau digging into the past 
lives of the victims. Under 
questioning, a rival for the 
affections of the woman 
confessed he had gone to 
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the room, had been slashed in a quarrel, and 
had shot both the man and woman. Then, 
after wiping fingerprints from the revolver, 
he had planted it to suggest a suicide. 

Oftentimes, cunning and cold-blooded 
killers seek to hide their crimes by such a 
ruse. Exposing these murders disguised as 
suicides is one of the dramatic jobs of the 
scientific sleuth. 

In this work, present-day crime fighters 
are making use of many of the resources of 
science. They are putting paper, hair, rope, 
handwriting, fingerprints through a scien- 
tific third degree. They are employing spec- 
troscopes to reveal the presence of metals 
and drugs. They are using polarized light to 
make crystal patterns stand out vividly un- 
der the magnifying lens. They are operat- 
ing comparison microscopes to bring the 
images of two bullets or bits of metal to- 
gether so that scratches can be compared. 
In some instances, the reaction of chemicals 
placed on a victim's hand has proved he did 
not fire the weapon he held. In other cases, 
@ comparison of revolver-barrel markings 
on bullets showed that the victim was killed 
by another pistol rather than the one found 
clutched in his hand. 

The old expression, “Blood will tell!” has 
been given a new twist by present-day crim- 


"BLOOD TELLS" UNDER 


THE MICROSCOPE 


The photomicrograph at loft 
et 


shows how blood cells 
to @ serum from o differ 
type of blood. Below, cel 
with serum of the some type 
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DID DROWNING OCCUR 
IN SALT WATER? 
By comporing the amount of 


solt in the blood in right 
veort, 
con 
determine whether a drown- 


ing victim died in fresh of 
salt wate 


test often 
als who have 
@ body in order 
to counterfeit o suicide 


} 


BLOOD NORMAL — SIDE DILUTED BY 
IN RIGHT SIDE WATER FROM LUNGS 


crowded street below 
to hide his crime. 

One of the most in- 
genious advances in re- 
cent criminology is a 
blood test devised by 
the noted New York 
toxicologist, Dr. Alex- 
ander O. Gettler. It 
tells almost infallibly 
whether a drowning 
victim met his death in 
salt or fresh water. 
From the lungs, blood 
goes directly to the left 
side of the heart where 
it is pumped through 
the circulation system 


inology in unraveling mysteries of simu- of the body, returning to the right side of 
lated suicide. Even the tiniest drop of this the heart. Normally, this blood contains a 
vital fluid is often enough to reveal im- certain percentage of salt. When drowning 
portant clews that will lead to a solution. occurs in sea water, the lungs fill with brine 


A few months ago, 
noon-hour shoppers in 
a midwestern city 
screamed and scat- 
tered. The body of a 
man had plunged from 
an upper-story window 
of an office building. It 
hurtled downward and 
struck the sidewalk. 
The first doctor to 
reach the scene pro- 
nounced the man dead, 
evidently a suicide, 

Three hours later, 
this simple explanation 
was shattered by an 
alert assistant at the 
local morgue. He had 
noticed that there was 
no blood in the lungs, 
a condition characteris- 
tic of deaths by falling. 
‘The implication of that 
discovery was plain. 
The victim had been 
dead before the fall 
from the office window. 
A swift police investi- 
gation followed, It re- 
vealed that a dissolute 
business associate after 
killing the victim, had 
pushed the body from 
the window. He had 
relied upon the spec- 
tacular plunge into the 


Investigation revealed that o business associate 
illed the man ond threw his body from the window 
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before death takes place and the salt 
content of the blood on the left side of 
the heart is increased. When death oc- 
curs in fresh water, this blood is di- 
luted and so contains less than the 
normal amount of salt. Simply by tak- 
ing samples from both sides of the 
heart and determining the salt content 
of each, the scientific sleuth now can 
prove instantly, in suspicious cases, 
whether death occurred in salt or fresh 
water. In other drowning cases, micro- 
scopic water-borne clews have been in- 
strumental in spotlighting murder plots 
disguised as suicides. 


OR example, a few years ago, boys 

‘out hunting gophers entered an old 
barn standing in a hayfield near a river. 
Within, they found the body of an el- 
derly man hanging from a crossbeam. 
All evidence pointed toward a suicide 
until a scientific detective set to work 
with his microscope. Beneath the vic- 
tim’s finger nails and in his lungs, he 
discovered diatoms, or subvisible algae 
found in fresh-water streams and ponds. 
‘This clew—too small for human eyes to 
see—provided a key that unlocked the 
mystery of an amazing murder. ‘The elderly 
victim had been drowned. Then his clothes 
had been changed and his body hanged in 
the barn in what his slayers imagined was a 
complete obliteration of all evidences of 
their guilt. 

Sometimes the microscope joins forces 
with the test tube in exposing a suicide 
ing. In Ohio, not long ago, a woman was 
found dead, poisoned by arsenic. Her hus- 
band contended that she had taken her own 
life, and exhibited a half-empty box of ver- 
min eradicator which he said she had used. 
About this time, evidence came to light that, 
a week before, he had purchased a different 
type of this same deadly poison. Had the 
victim met her death by taking the rat 
poison, as he said, or had he murdered her 
with the arsenic he had bought? The an- 
swer hinged on tiny crystals found in the 
stomach of the victim. The test tube proved 
they were arsenic, Under polarized light, 
the microscope next revealed brilliant, tri- 
angular facets entirely different from those 
in the vermin compound. Tripped up in his 
story, and confronted with this evidence, 
the Slayer confessed. 

In the drug-crazed mind of an eastern 
dentist, some years ago, there hatched one 
of the most diabolical poison plots in the 
annals of premeditated murder. His father- 
in-law had taken out life insurance in his 
favor. To collect this money, the dentist 
pretended to fill a large cavity in one of the 
older man’s teeth. Packing it full of the 
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To collect insurance, o den 
deadly poison, cov 


# filled o cavity with o 
it with a temporary wax coating 


deadly drug aconite, he covered it with a 
thin, temporary filling. During the night, 
this filling dissolved and the victim died in 
agony before morning, The indication, as 
the murderer expected, was that the dead 
man had taken his own life. In analyzing 
the stomach content, however, a toxicolo- 
gist discovered minute fragments of undis- 
solved dental wax. Suspicious, he instituted 
an investigation. It resulted in the slayer's 
conviction. 

To save precious minutes in dealing with 
Borgia killers, scientific detectives in sev- 
eral large cities now employ spectroscopes 
to analyze unknown poisons. In a fraction 
the time required for chemical tests, such 
mechanisms enable them to determine the 
drug that caused death. In the spectro- 
scope, each chemical element produces its 
own distinctive lines of color. 


IN ADDITION to spectroscopes, to polar- 
ized light, to the more elaborate tools of 
scientific crime detection, the investigator 
on the trail of a fake-suicide slayer often 
has to devise original apparatus of his own 
to prove his point. An outstanding instance 
of the kind occurred during the celebrated 
“phantom will” case at Ladysmith, Wis. 
Shortly after a wealthy widow remarried, 
she died of poison. Her husband brought 
forth one of the strangest documents ever 
offered as evidence in a law court—a com- 
bined suicide note and will which had been 
written neither (Continued on page 221) 
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Canine Stable Boy 
Helps Train Racer 


HIGH-STRUNG, temperamental race horses 
often have mascots, whose playful com- 
panionship provides a diversion from the 
Serious business of winning turf events. 
Witness, for example, the friendship of Ba- 
ranca, a thoroughbred, and Flash, a pure- 


white dog. In the circle at the right, the 


trained mascot offers 
the racer a juicy car- 
rot, and at left, he 
holds the halter and 
leads Baranca out for 
a light workout, at 
their Inglewood, Calif., 
home. Winner of his 
share of races, the 
horse could lead the 
dog a merry chase if 
he chose to set the 
pace instead of meek- 
ly obeying the “or- 
ders” of his affection- 


Flash, the dog mascot, | 


1ca out for a walk. In the 


upper right, the race horse is accepting @ corrot from his conine friend ate canine trainer. 
° “ . “ 

Pioneer “Seeing Eye’ Dog Is Preserved 
AtMo, said to have been the first 

police dog brought to this country as 

a “seeing eye” for the blind, has been 

preserved as in life for his master, eS, 

Dr. W. A. Christensen, of Hollywood, = 

Calif. When the animal died, John ‘ 

‘M. Schleisser, California naturalist, | 

first measured him, both before and 


after the skin was removed. Next, he > f 


modeled Almo in clay, made a cast 
over the clay, and inside this cast 
molded a form of papier-mAché. 
‘Then he fitted the skin, which had 
been tanned and mothproofed, 
over the form. Finally he re- 
turned the original jawbone and 
teeth to the mouth. Wearing his 
harness, as shown a@right, Almo 
now looks as alive as when he 
trotted across Hollywood street 
intersections ahead of his master. 
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FIELD TRIALS TEST 


Champion Hunting Dogs 


American field trials for 
hunting dogs took place near 
Memphis, Tenn. Today, sport- 
ing calendars record such events 
in all parts of the country. An- 
nually, hundreds of thousands 
of spectators watch various 
breeds of dogs, such as pointers 
and setters, beagles, basset 
hounds, dachshunds, foxhounds, 
spaniels, and retrievers, compete 
under varying rules for honors 
and awards. 

The whole purpose of a field trial is to 
determine which animal possesses in 
the highest degree qualities of value 
the hunter. A field trial is not a beau! 
contest to pick the handsomest dog. It 
js not a race to see which animal can 
cover a given course in the least time. 
It is not even a competition to discover 
which dog can find the most game. The 
judges, watching the animals at work, 
list their ratings under such headings as 
speed, stamina, style, intelligence, and 
courage. 

Usually, the dogs compete in packs or 
in braces, which consist of two animals run- 
ning at the same time. They have from half 
an hour to three hours in which to cover a 
given area and find or retrieve game which 


IXTY-SIX years ago, on the 
eighth of October, the first 
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‘wohunting dogs, 
2 pointer and a 
ves 


pointing requiret 
head ond tail te 
be above the line 
of the back, or 
illustrated below 


has been released beforehand. The manner 
in which the dogs handle themselves in the 
field is the basis of the judges’ decision. 
Centuries of breeding and years of scien- 


13 


tific training combine to produce the win- 
ners. 

‘The earliest dogs to compete in Ameri- 
can field trials were pointers and setters, 
animals which rigidly point toward game as 
soon as they scent it. Such contestants are 
still among the favorites of field-dog fan- 
ciers. ‘To watch these hunting dogs in ac- 
tion, I recently drove to Clinton, N. J., 
where the Jockey Hollow Club was hold- 
ing one of its celebrated field days for field 
dogs. 

‘Two black-and-white pointers were zig- 
zagging through the weeds when I drove 
up to the 1,000-acre, state-owned shooting 
grounds. In this type of competition, the 
dogs hunt for pheasants or quail released 
on the course. At Clinton, the three-mile 
circuit ranges through open fields, along 


liant-hued bushes, the judges are jotting 
down their notes, watching especially such 
points as thoroughness and scenting ability. 
The latter quality is of prime importance. 

‘A few years ago, a brilliant young pointer 
in the South won fourteen victories in a 
single season. He seemed destined to be- 
come one of the greatest dogs in field-trial 
history. Then, at one contest, an insuffi- 
cient number of kennels was provided. The 
young dog was kept overnight in a garage 
and during the evening, someone carelessly 
ran a motor. The fumes from the exhaust 
affected the delicate nose of the pointer, 
ruining its career. 

Some dogs, trainers have found, are ‘too 
fast for their noses.” They continually 
“bump” birds, scaring them into the air by 


a bush-covered hillside, through heavy fo, 
woods and out onto a lowland meadow 

cut by a winding stream. Handlers di- 
rect the dogs while the judges follow 
close behind on horseback. 


Id trials, 
heasants are re- 
eased from 
cages like this. 
Pulling a rope 


Along the hillside, the black-and-white 
pointers cut sharply back and forth while 
the handlers called them in or urged 
them out with sharp blasts of their 
whistles, One blast usually 
means “Come in!", two 
blasts “Go on!” To elim- 
inate confusion, handlers 
often use whistles of differ- 
ent pitch. 

While the dogs are work- 
ing westward through bril- 
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opens the door 
and the bird 


HOW TO MAKE 


A BIRD DIZZY 
in patches 
of brush for dogs to 
ind. To make them 
they are 
first made diny by 
tucking heads 


their wings and 
whirling them oround, 
at shown ot the left 


POPULAR SCIENCE 


Mop of a typical course on which 
hunting-dog field trials are held. 
Signs warn motorists at the road 
crossing. Right, o brace of dogs 
ready fo start the hunt for game 


running too close before they detect 
their scent. In field trials, a slower, 
keener-nosed rival is likely to win 
over such a competitor. 

A “bump” may be accidental. But 
a “flush” is not. In this more seri- 
ous defect the dog points at the in- 
visible quarry and then slowly walks in un- 
til the bird files up. Even worse is what is 
known as “blinking.” The animal scents 
the bird but goes on without pointing, ignor- 
ing or "blinking at” the fact that the bird is 
there. Blinking is fatal in a contest. So is 
“interference.” Here the dog cuts back and 
forth in front of its rival or rushes in and 
flushes a bird at which the other dog is 
pointing. 

How long a bird dog will remain rigidly 
pointing at the spot where he scents game is 
a question hotly debated among sportsmen. 
At one recent meet, a trainer lost sight of 
his dog. He “hit” him again and again with 
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blasts of his whistle. Finally, after thirty- 
five minutes of searching, he discovered the 
animal standing rigid among thick bushes, 
pointing at a clump containing game birds. 

The distance at which such dogs can catch 
the scent of the quarry depends upon weath- 
er conditions as well as the direction of the 
wind, Some years ago, in England, a noted 
dog trainer named H. M. Budgett made ex- 
haustive tests of (Continued on page 217) 
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Davin SARNOFF SPENT THE FIRST NINE YEARS 
OF HIS LIFE IN WEST CENTRAL RUSSIA, WHERE 
WE WAS BORN ON FEBRUARY 27, 1891 


WHEN HE WAS NINE YEARS OF AGE, HE CAME 


WITH HIS FAMILY TO THE UNITED STATES, 
YOUNG DAVID WAS THE ELDEST OF 


FIVE CHILDREN. 


‘THE DEATH OF HIS FATHER A FEW YEARS LATER 
MADE HIM THE FAMILY BREADWINNER, SO HE 
STARTED SELLING NEWSPAPERS IN DOWNTOWN 
New Yor City 


To SUPPLEMENT THE SMALL AMOUNT HE 
MADE SELLING PAPERS, HE GOT A JOB 
AS MESSENGER BOY FOR THE 
COMMERCIAL CABLE COMPANY 


4 


FINALLY, HE LANDED A FULL-TIME JOB, AT 
$5.50 A WEEK, AS A MARCONI COMPANY OFFICE 
BOY. AT NIGHT, HE PRACTICED CODE ON AN 
‘OLD SECONDHAND TELEGRAPH SET 


Th 1908 HE GOT HIS FIRST ASSIGNMENT AS A. 
WIRELESS OPERATOR, IN THE LONELY MARCONI 
STATION ON NANTUCKET ISLAND, OFF THE COAST 
OF MASSACHUSETTS. HE SPENT HIS SPARE TIME IN 


THE STATION LIBRARY, READING TECHNICAL BOOKS, 
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HE WANTED TO STUDY ELECTRICAL ENGINEERING 


ATRANSFER TO THE SEAGATE, N.Y., STATION. THIS. 
MEANT A #10 CUT IN SALARY, BUT SHORTLY HE 
WAS PROMOTED TO STATION MANAGER 


AT PRATT INSTITUTE IN_NEW YORK, SO HE ASKED FOR 


wu. 


Md 


WHEN HE WAS TWENTY YEARS OLD, HE SERVED 


AS WIRELESS OPERATOR ABOARD THE 


SS. BEOTHIC ON A SEALING EXPEDITION 


1 THE ARcTIC 


Tw 1912, AS A New Yorx MARCONI STATION 
OPERATOR, HE PICKED UP WORD THAT THE 
S.S. TITANIC WAS SINKING. HE STAYED AT 
HIS KEY FOR 72 HOURS AND GAVE THE WORLD 
THE FIRST AUTHENTIC NEWS OF THE DISASTER 


Whice COMMERCIAL MANAGER OF THE 


Marconi Company In 1915, HE RECOMMENDED 


DEVELOPING 4 "RADIO MUSIC BOX" THIS 


TURNED OUT TO BE THE FORERUNNER OF OUR 


MODERN HOME RADIO RECEIVERS 


Tw 1919, THE RADIO CORPORATION OF 
AMERICA ABSORBED THE MARCONI COMPANY, 
‘AND SARNOFF WAS MADE COMMERCIAL "1S A DIRECTOR OF THE METROPOLITAN OPERA AND 
MANAGER OF THE NEW, ENLARGED CONCERN OTHER IMPORTANT ORGANIZATIONS, AND HOLDS 

MANY HONORARY UNIVERSITY DEGREES 
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Fountain Pens 
Kept Clean by 
Chemical Bath 


CHEMICAL “baths” for 
fountain pens are claimed 
to clean the parts and keep 
the rubber sacs in good con- 
dition. When a measureful 
of the flaky, white clean- 
ing compound has been dis- 
solved in warm water, the 
pen is immersed in the so- 
lution, which is circulated 
through the interior by 
working the self-filling lever. 
A can of the cleaner holds 
enough for fifteen “baths.” 


Hot-Air Cabinet Dries Fire Hose 


AN AIR-CONDITIONED cabinet of new design makes short 
work of drying fire hose. Drawn into the machine, air 
passes over electric heaters and then circulates through the 
loosely coiled hose resting on shelves. The indirect heating 
is said to avoid possible damage to the hose, and the unit Flushing a founta’ 
saves the time and work of hanging it up in a drying tower. solution of ‘chemi 


Oil Heater and 
Stove Combined 


ESPECIALLY suited for cab- 
ins of small boats, where 
space is at a premium, a one- 
burner kerosene stove and a 
radiant heater have been 
combined in a single compact 
assembly. For use as a heat- 
er, the burner is fitted with 
a perforated iron ball, which 
becomes intensely hot. A 
concave reflecting surface 
concentrates the heat rays 
in the desired direction. In 
the accompanying photo, the 
convertible unit is shown as 
a stove and as a heater. 


Attachments convert the oil stove at the left into a radiant heater 
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Flame Thrower Helps Fight Forest Fire 


Mule loaded with portable outfit for stort 
sprays floming oil on grass or leaves, os 


Addressing Machine 
for Home or Club 


AN INEXPENSIVE new addressing 
machine serves homes, churches, 
clubs, and small businesses whose 
correspondence frequently goes to 
the same mailing list. Stencil cards, 
Prepared on a typewriter, give as 
many as 10,000 impressions apiece. 
For use, up to sixty-five stencils 
are placed at once in a hopper at 
the left of the machine. The user 
then places each blank envelope in 
turn against a guide, uses a finger- 
tip shift to flick a stencil into po- 
sition beneath an inked roller, and 
depresses a printing handle. The 
method is said to produce neatly 
printed names and addresses at 
eight times the speed of hand ad- 
dressing. 
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lustrated above 


PEACERIME flame thrower 

to combat destructive 
mountain and canyon blazes, 
by setting back fires, has been 
perfected by U. 8. Forest Serv- 
ice engineers at Santa Bar- 
bara, Calif. Using Diesel oil 
as fuel, the apparatus may be 
carried into threatened areas 
by truck, on muleback, or on 
a frame supported by two men. 
A small gasoline engine pumps 
the fuel through a forty-foot 
line to the nozzle. In a recent 
five-hour test, the machine 
sprayed forty-five gallons of 
oil, enough to start a back fire 
several miles long. 


speeds oddressing envelopes to mailing lists 
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Beach Sunbonnet 
Is Collapsible 


Vietor and Charles A. Toce with their simplified motor for cirplanes 
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Folding up the beach sunbonnet shown in 
use at the left. It goes into a handy bag 


ERVING as a beach umbrella in min- 

jature, the new sunbonnet shown at 
Tet is collapsible. Upper views show 
how it may be tucked away when not in 
use by bending the flexible wire rim into 
a figure 8, folding over the loops, and 
slipping the pancake-shaped result into 
a handbag for beach accessories. The 
linen top that se sunshade is 
available in a large variety of colorful 
erns. Despite its wire frame, the 
hat is light in weight, 


DISPENSING with a 
carburetor, a radical 
new airplane motor 
has been designed by 
Charles A. and Victor 
Toce, of Houston, Tex. 
Using half as many 
parts as a standard 
motor, they claim, it 
will develop twice the 
horsepower with the 
samedisplacement and 
less weight. In addi- 
tion, they call their 
engine inexpensive to 
build and well suited 
to mass production. 
The two brothers have 
offered it to the U. 8. 
Government, which re- 
cently has created a 
special board of ex- 
perts to pass judment 
upon the military use- 
fulness of civilian in- 
ventions, 
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Clarinet — mouthpi 
of transparent plastic, 
Right, Paul Whiteman 
examines an instrument 
made of this material 


IT'S easy to see where 
the music comes out, if 
you play a clarinet of 


Transparent Clarinet and Mouthpieces 


transparent plastic material like the one be- new material are now available to clarinet- 
ing examined by Paul Whiteman, famous ists for use with conventional instruments 
orchestra leader, in the photograph above. of wood or metal. Light in weight, the trans- 
While the entirely transparent clarinet is still parent plastic mouthpieces are said to be dur- 
something of a novelty, mouthpieces of the able and proof against warping and splitting. 


Electric Stop Watch 
Is Easy To Read 


USABLE wherever it can be plugged 
into a 110-volt A.C. electric outlet, a 
novel electric stop watch has a counter 
like the odometer on your car. This 
makes it easy to read time in intervals 
as small as one tenth of a second up 
to 10,000 seconds, or about two hours 
and forty-six minutes. Pressing a but- 
ton sets the timer back to zero. 


ee | 


ctreading counter 


Time is recorded on 


Sponge-Rubber Building Set 


Figures of birds, animals, trees, trains, and 
other objects can be constructed from novel 
blocks made of sponge rubber. Put up in kit form 
with a supply of rubber cement and a wooden 
spreader, the die-cut rubber blocks are designed 
as an instructive and entertaining toy for children 
of all ages. 
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Paper Made from Clay 


Dr. Ernst Hauser examining @ sam- 
plo of the “mineral paper” he de- 
veloped, Above are materials from 
which it is made, bentonite from 
Colifornia (at top) and Wyoming 


product for household, industrial, and 

war use, has just been developed at the 
Massachusetts Institute of Technology. 
‘While various kinds of it may be applied 
in familiar ways—as in transparent wrap- 
ping sheets and milk containers—the “min- 
eral paper” is far more than a substitute for 
wood-pulp or linen paper. 

In printing, its ultrafine texture imparts 
new clarity and detail to half-tone illustra- 
tions. Waterproof and nonabsorbent, it 
gives a much higher gloss than common 
paper. Unaffected by age, it may be em- 
ployed for permanent records. 

Its fibers can be made into filter cloth 


; 4 Other uses: milk containers, 
In one form, alsifilm con threads, acidproof filter cloth, 


i ond molded parts for motors 
be used asa wrapping 
moterial instead of cellu- 


Drei from clay, a remarkable new 
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invaluable to chemical industries, because 
of its resistance to corrosive acids and al- 
kalies. A flexible sheet form can be wrapped 
around electric cables for insulation. 

For mica, a strategic war material used 
in electrical parts of autos, planes, and 
radios, the United States depends almost 
entirely on imports from abroad. Since the 
new clay paper has the same chemical com- 
position and electrical insulating qualities, 
stiff sheets of it should make an admirable 
substitute. 

Called alsifilm, the new paper takes its 
name from the first letters of aluminum and 
silica. These are the constituents of Wyo- 
ming bentonite, a type of clay that serves as 
raw material for light-brown “mineral pa- 
per.” Another kind of bentonite, from Cal- 
ifornia, yields white paper. 

Ground to fine powder, the clay is sus- 
pended in water while grit and foreign mat- 
ter settle out. Evaporated to a jellylike 
mass, the residue then is chemically treated 
according to the desired use. Ultramicro- 
scopic mineral fibers mat together during 
the process, as fibers of ordinary paper do. 


INFRA-RED LAMPS 
7 


Ti 1k Te. 


TZLAVER OF ORVING GEL 


PAPER FROM 
COMMON 
CLAY 


Howa prepared 
cloy is turned 
into paper. The 

jew ot right 
shows the mat- 


Trucks Aid War on Mosquitoes 


SING trucks of new de- 

sign, motorized mos- 
quito fighters now help 
rid Suffolk County, N. Y., 
of the insect pests. One 
type of vehicle allows an 
operator to unlimber a 
long-handled spray gun, 
for applying liquid to stag- 
nant pools of water in 
street drains, without leav- 
ing his seat. When not in 
use, the gun is carried in 
a handy rack at the side 
of the machine. A larger 
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rew spraying a 
left, @ driver treats @ stre 


truck carries a crew for more 

extensive spraying operations 
S afield, in a determined cam- 
paign to make the marshy tracts 
of outlying Long Island unin- 
habitable as breeding grounds 
for mosquitoes, and so render it 
more habitable for humans dur- 
ing the summer season. 
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Refrigerators 
Keep Airplane 
Rivets Fresh 


Rivets for use in build- 
ing giant four-engine 
bombing planes, seventy- 
four-passenger Clipper 
ships, and thirty-three- 
passenger high-altitude 
transport planes are 
stored in special refriger- 
ator cabinets in a Seattle, 
Wash., airplane factory. 
Made of aluminum alloy, 
the rivets are first sub- 
jected to a heat treat- 
ment in a special unit 
built for the purpose, and 
then transferred to stor- 
age chambers maintained 
at a low temperature by 
solidified carbon dioxide, 
or dry ice. The cold 
treatment is said to re- 
tard the aging or harden- 
ing of the rivets and thus 
keeps them indefinitely 
in the proper condition 
for driving. Rivets are 
taken from the cold 
chambers only as needed, 

~~ ie and are driven into place 
Workers removing rivets from dry-ice boxes for immediate use in planes within fifteen minutes. 


Star Charts Make Midget Planetarium 


Wirt scissors, glue, and a 
needle or ice pick, amateur as- 
tronomers can transform flat 
printed charts of the heavens, in 
a novel book just published, in- 
to rounded domes that serve as 
a miniature planetarium. When 
a dome is held against a light, 
holes punched as marked on it 
show the positions of the stars. 


A chart torn 
from the book 
forms a dome 


Holes punched in the star map show positions of constellations 
ond stars when the dome is held up between the user ond a light 
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Toy Balloons Help 
Opera Singer Get 
More Lung Power 


DEVELOPING the lung power 
required to throw an aria into 
the back rows of the top gallery 
is a problem that Hilda Burke, 
New York opera singer, solves 
by the curious expedient of 
blowing up toy ballons. As part 
of her practice sessions, supple- 
menting lessons in voice train- 
ing, Miss Burke inflates half a 
dozen or more balloons every 
day. Balloon blowing, she be- 
leves, not only does a great deal 
to strengthen her lungs, but also 
tends to enrich her vocal tones. 
At the right, she is seen engaged 
in the novel exercise. 


Memorandums put under the flap are always visible 


Vibrating Brush Provides 
Efficient Scalp Massage 


DESIGNED to massage and brush the scalp to 
stimulate natural hair growth, an electrically 
powered scalp brush now on the market vi- 
brates at the rate of 5,000 times a minute. 
Made in models for both professional and home 
use, the brush is said to perform in three 
minutes a brushing that would take fifteen or 
twenty minutes if done 
by hand. The brushes 
are driven by means of 
a flexible shaft connect- 
ing the brush head with 
an electric motor. Open- 
ing two clamps on the 
side of the brush head 
allows the user to re- 
move the brush for 
cleaning and_steriliza- 
tion. Monthly oiling is 
the only maintenance the 
outfit requires. 
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Hilda Burke giving her lungs a work-out by blowing up balloons 


Transparent Writing Flap 
Tops Off New Desk Cover 


MADE in two sizes, for office or home use, 
a new desk cover is equipped with a top 
flap made of fireproof transparent material 
that provides a smooth writing surface. Be- 
ing hinged, the flap may be raised to permit 
use of the blotter beneath. Calendars, 
memorandums, and other reference material 
can be placed underneath the flap. 


Mechanical scalp brush in use. Its bris- 
fles, ot left, move 5,000 times a minute 
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Paddles Provide 
Cool Massage 


Wuiriep by a flexible drive 
shaft connected to an electric 
motor, paper paddles in a new 
beauty device massage the skin. 
According to the inventor, the 
paddles create a circulation of 
air around the area being mas- 
saged, thus overcoming the ob- 
jection of heat created by the 
massaging action. The device is 
intended for use by operators in 
beauty parlors and barber shops. 


Standard Musical 
Pitch Broadcast 


MUSICIANS who wish to check 
the tuning of their instruments 
can now do so by tuning in on 
WWY, the radio station of the 
National Bureau of Standards 
at Beltsville, Md. The standard 
for musical pitch, 440 cycles a 
second for A above middle C, 
is broadcast twenty-four hours 
a day, except when other Bu- 
reau programs are on the air. 


New massage device in use. Paper paddles slap th 


Adjustable Sun Glasses Regulate Light 


SUN GLASSES recently intro- 
duced can be adjusted by the 
wearer to admit more or less 
light, according to the bright- 
ness of the sun and its re- 
flected glare. The sun spec- 
tacles utilize special light- 
polarizing glass (P.S.M., April 
'36, p. 20). Each eye of the 
wearer looks out through two 
special lenses. The lens nearest 
the eye is stationary, while the 
front lens can be rotated by 
pushing a small button on the 
bridge of the spectacle frame. 
When the button is moved to 
the extreme left, the maximum 
amount of light reaches the 
eyes, but as it is pushed back 
toward the right, light pene- 
trating the lenses is cut down 
until they are so dark that the 
brightest possible beach scene 
may be viewed without dis- 
comfort. Special louvered 
Plastic side shields block out 
annoying reflections. 


By rotating the out- 
er lenses of these sun 
glosses, © user can 
‘admit any amount of, 
light desired, as 
pictured at the loft 
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Safety Razor for the Feet 
Trims Corns and Calluses 


Corns and calluses may easily be trimmed 
with complete safety, it is claimed, by a new 
type of corn safety razor. Made with a molded 
plastic handle, the tool is equipped with a surgi- 
cal-steel blade shaped to fit a metal guard in 
such a way that only the exact shaving space 
necessary to pare 
corns is allowed be- 
tween the blade and 
its guard. Blades are 
easily changed when- 
ever nee 


Inserting the blade 
in the corn safety 
roror, which seen 
in octual use below 


Gold Plating on Glass 


Makes Novel Jewelry 


GLASS BEADS plated with gold or 
other metals are now available. The 
necklace pictured above is made of 
glass tubing, chopped into beads, strung, 
and plated by dipping into a special 
solution. It is said that the plated 
beads will not tarnish or leave marks 
on the skin. 


Cigarette Case Keeps Account 
of Smokes Given to Friends 


A NOVEL cigarette case keeps tabs on the 
cigarettes your friends “borrow.” When you want 
a smoke yourself, press one button to open the cas 
But when an acquaintance “bum garette, 
press a second button. This not onl: the ca 
but operat: 


open: 
a counter built into the « 


When somebody cadges @ smoke, 
press a special button to open the 
cose. A counter registers the gift, 
keeping track of those given way 
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from their accustomed haunt: 
their transfer to his specially 
tower. 

Soon afterwards, residents of the region 
began to notice a decrease in the number of 
mosquitoes. A single bat, Dr. Campbell dis- 
covered by dissection studies, will consume 


he effected 
constructed 


Sines Fat 


as many as 3, 


Thousands of bats in the roost maintained by 
Milton F, Campbell, of San Antonio, T 
seen ot right preparing to harvest guano 


LAYING host to 250,000 bats is 
the queer but profitable hobby of 
Milton F. Campbell, of San An- 

tonio, Tex. His lakeside bat hotel, a 

tall wooden tower shaped like the base 

of a windmill, is the outgrowth of ex- 
periments begun years 
ago by his father, Dr. 

Charles A. R. Camp- 

bell, at that time city 

bacteriologist of San 

Antonio. Believing 

that bats would rid 

the area of mala 
carrying mosquitoes, 

Dr. Campbell spent 

years trying to induce 

the creatures to settle 
in a wooden roost 
which he constructed 
near the city sewage 
plant. Finally, by 
means of ear-splitting 
phonograph records, 
which drove the bats 
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50 of these pests during a 


At dusk, bats swarm out in clouds 
to feed on disease-bearing mos- 
quitoes. At the right is a full- 
grown specimen. Dissections have 
shown that one bat will consume 
thousands of the insects a night 


single night's feeding. Since its introduction, 
the Campbell bat roost has been a source of 
revenue as well as a laboratory for the 
study of the strange little creatures it 
houses, Visiting bats, tens of thousands of 
them that choke the interior and often hang 
in great bunches from the outside eaves, pay 
their rent by adding to the accumulation of 
guano in the roo: 

Once a year, Campbell cleans this deposit 
from the interior, raking it down a chute at 
the bottom and sacking it up for sale. Bat 
guano is said to be a nearly perfect fertilizer. 
Sampled and labeled, as required by law, it 
sells for from five to ten cents a pound. Last 
year, the roost yielded nearly 6,000 pounds 
of guano. In fact, so profitable has the 


Karl Busch with some of the products of his novel pastime 


SEPTEMBER, 1940 HOB 


unique venture become that quantities of the 
special lure used for attracting bats, and 
detailed plans for establishing similar roosts, 
have been sold to prospective bat raisers 
in several parts of the country, with an eye 
to both profit and mosquito control. 


Artist Makes Faces 
of Avocado Seeds 
as Lapel Ornaments 


PROBABLY the only avocado-seed 
carver in the world is Karl Busch, a 
Hollywod movie-studio artist whose 
hobby is turning the seeds into odd 
little faces to be used as lapel orna- 
ments. Already, Busch has pro- 
duced more than seventy-five of the 
oddities. Originally, the seeds are 
soft and easily worked. After the 
carving is completed, Busch places 
them in the sun for curing. When 
they are almost as hard as ivory, 
he paints them with bright-hued 
water colors and applies five coats 
of lacquer which give a high gloss 
and preserve the material almost 
indefinitely against rot. 
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Tiny Museum 
Holds 25,000 


Rare Items 


ORTY years ago, Frank S. Van Den 
Bergh, a retired estate superin- 
tendent of Santa Barbara, Calif., 

sent a shell he had picked up to a phy- 
sician in Japan. In return, he received a 
shell from the Orient. That was the be- 
ginning of a remarkable one-room mu- 
seum holding 25,000 specimens, most 
of them acquired by trading. 
Excepting for short trips, Van Den 
Bergh has never traveled in quest Of Frank S. Von Den Bergh shows a skull of a pr 
specimens. By correspondence, he has Indian unearthed near his Santa Barbara, Colif., home 
assembled, from eleven different coun- 
tries, the 15,000 shells and the 10,000 mis- Besides 7,000 arrowheads, he has ancient 
cellaneous items which cover the walls and skulls from the Southwest and a rare Indian 
ceiling of his twelve-by-twenty-foot museum. boomerang used by an early American 
hunter centuries before 
the coming of the white 
man, One unusual con- 
tribution from the Orient 
is a miniature reproduc- 
tion of India's famous 
temple, Taj Mahal. It ar- 
rived smashed and had 
to be carefully repaired. 
Among the vast col- 
lection of shells in his 
Tom Thumb museum, 
Van Den Bergh has 
specimens hardly larger 
than sand grains and 
others so big they once 
housed Australian clams 
that weighed 100 pounds. 
How much his complete 
collection is worth, he 
can only guess. One shell 
alone, a rare Voluta from 
Florida, would bring 
$200. Recently, Van Den 
Bergh parted with seven 
shells for twenty-five dol- 
lars—the first cash sale 
he has made since start- 
ing his museum, 


By trading with other 
collectors in two hem- 
ispheres, the hobbyist 
turned this small room 
into a private museum 
with 25,000 rare items 
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Toothpick Engineers Get Building Kit 


For those interested in the 
hobby of constructing models 
with toothpicks and glue 


(P.S.M., Feb. '40, p. 70), a New 
York manufacturer has just in- 
troduced a special kit. In addi- 
tion to a supply of toothpicks 


cement, the kit has a pair 
of cutting pliers and a pair of 
Il tweezers. ‘The outfit, made 
in two sizes, is packed in an at- 
tractive box that is fitted with 
leather hi s and metal locks 
to resemble a suitcase, 


This model playground slide 
was built with tools ond ma- 
terials contained in the kit 


As illustrated at the 
right, the outfit comes 
packed in ahandy case 
with @ carrying handle 


Hobbyist Revives 
Old Indian Art of 
Weaving Horsehair 


MAKING belts, bridles, har- 
ness, whips, and other articles 
of horsehair is the unusual 
hobby that Eugene Barnett, 
of Grangeville, Idaho, has 
turned into a paying business, 
‘The art of weaving horsehair, 
once practiced by the Indians, 
was revived by Barnett some thirty 
years ago, and he has been doing it 
ever since, Black horsehair, as well as 
hair dyed in various colors, is woven 
on a round dowel rod, as shown in the 
photographs at the left. Horsehairs 
of various colors make it possible to 
achieve interesting and decorative 
patterns in the finished work. A belt 
or bridle, woven on the rod, comes off 
in circular shape when finished, and 
Eugene Barnett engaged in his unusual hobby. The horse- is then pressed out flat. Barnett gets 
hair is woven on a round dowel rod, as shown in circle unusually high prices for his work. 
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Composer Collects Music Boxes 


COLLECTING old and rare music boxes is as the music box that combines a harmo- 


the interesting hobby of Paul Taubman, 
New York pianist and composer. 


lection, rated among the finest privately 
owned in the world, includes such rare items 


machine 


This ingenious Swiss 
plays eight different tunes in 
any order desired. The hobbyist 
is seen ot the right with port 
of his collection. He holds in 
his hands a musical jewel box 
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His col- 


A 


Music bores led 
Poul Toubmon 
to learn to play 
picnoand organ 
simultaneously 


nium and a bird organ, an instrument that 
emits bird trills and was once used to teach 
canary birds to sing. Another is a master- 
piece of ingenuity. Driven by a spring mo- 


tor, it plays eight different 
tunes and can be set to re- 
peat any selection or play the 
tunes in any desired sequence. 
The instrument also boa a 
volume adjuster, bass and tre- 
ble tone control, and a speed 
regulator. Taubman picked 
it up for twenty-five dollars, 
and values it now at nearly 
$10,000. Interest in these mu- 
sical machines, which often 
combine several instruments 
in one, led Taubman to mas- 
ter the art of playing a piano 
and an organ at the same 
time, as pictured at the left 
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Fast Patrol Boat Mounts Heavy Armament 


One of Uncle Sam's experimental mosquito fleet, designed to guard important coastal waters in wartime 


MALLEST of the U. S. Navy's fighting 

craft, the fifty-nine-foot coastal motor 
boat PTS carries formidable armament into 
action at racing speed. With thirty similar 
boats ranging up to eighty-one-foot length, 
built or building, it will form an experi- 
mental mosquito fleet armed with torpedoes, 
depth charges, machine guns, and smoke- 
screen generators, The boats can be turned 


Tank Engines 
Are Repaired 
in the Field 


ENGINES of radial 
design, like those of 
airplanes, propel mili- 
tary tanks of the U. 8. 
Army. Quickly de- 
mountable for repairs, 
the motors are easy 
to overhaul in the 
field, as shown at the 
right. The scene took 
place at recent ma- 
neuvers of the U. S. 
Army Tank Corps in 
Louisiana. Shortly 
after the picture was 
made, the speedy 
mechanized unit was 
rolling on its way. 
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out rapidly by mass production, A potent 
threat to submarines and surface warships 
alike, they are intended mainly for patrol- 
ling such waters as Chesapeake Bay, Puget 
Sound, and the mouth of the Mississippi 
River, By taking over these duties, they 
would release destroyers for operations far 
at sea, The name, PTS, is the Navy's desig- 
nation for “patrol torpedo boat No. 3.” 


Tank Corps mechanics overhauling a radial motor in recent Army maneuvers 
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A GLIMPSE OF A LITTLE-KNOWN BUT VITAL LINK 
IN NATIONAL DEFENSE—THE COAST ARTILLERY 


OST people think of the Navy as our 
first line of defense. In one way it is, 
and in another way it isn’t. Its ma- 

jor war job would take it on an offensive 
mission—to head off and defeat an ap- 
proaching enemy fleet, far from our home 
shores. Stringing out the big-gunned ships 
for close-in defense of our long ocean fron- 
tier would make their offensive use impossi- 
ble, would abandon the seas to the adver- 
sary, and would surrender our overseas pos- 
sessions and our maritime routes for obtain- 
ing vital war supplies. Our widely scattered 
warships would be push-overs for a concen- 
trated hostile fleet. Therefore our “ships of 
the line” must be kept together, regardless 
even of the off chance that fleets in the At- 
lantic and Pacific might attack us simultan- 
eously. 

So if the word defense is used in its nar- 
rower, close-to-home sense, the U. S. Navy 
isn’t a defensive weapon at all. Our first line 
of defense becomes the Army’s Coast Ar- 
tillery Corps. Its seldom-written-about sol- 
diers man the big guns that defend the Pan- 
ama Canal, the Navy’s billion-dollar service 
station in Hawaii, and our principal harbors 


ig railway gure like this 
be moved from cost to 
coast os danger threatens 


and seaport cities located on the mainland. 

‘There aren't, and there never will be, 
enough guns in America to cover all our 
many thousands of miles of seacoast, For- 
tunately, that sort of defense isn't necessary. 
To have any real chance of success, a mod- 
ern invading army must control well- 
equipped ports of disembarkation. Soldiers 
sometimes can be landed on an open beach, 
but it is next door to impossible to land 
tanks, large-caliber field guns, and all the 
other heavy material which is essential to 
present-day mechanized warfare without 
adequate facilities. So the chief wartime re- 
sponsibility of the Coast Artillery would be 
the protection of the United States against 
invasion by keeping our important seaports 
safe against capture. 

Other of its numerous duties would be 
guarding our thickly populated coast cities 
against bombardment by enemy warships, 
protecting the Navy's bases, and defending 
the fortified strong points in our system of 
seacoast defense, which would allow our 


One 


sixtoon-inch 


mobile ground Army and Air Force to re- 
main concentrated for quick action against 
an invader who took the long chance of land- 
ing on some unprotected beach. To both the 
Navy and the Army the harbor-defense ar- 
tillery is as invaluable as a good goalie is to 
a hockey team, and for the same reason- 
by playing Kitty-bar-the-gate it gives the 
rest of the team freedom to at- 
tack. 

To do their work of protecting 
us against invasion or bombard- 
ment from the sea, our harbor- 
defense troops have two potent 


of the fixed 
rifles 


thot protect vital 
points, It hurls 


weapons—big guns and submarine mines, 

The king-pins of their armament are the 
mighty sixteen-inch guns—as large seacoast 
guns as there are in the world except for 
a few eighteen-inchers which the British 
have mounted in their Singapore defenses. 
They have an extreme range of twenty- 
eight miles—the range of a sixteen-inch gun 
mounted in a battleship turret is about 
twenty miles—and at somewhat shorter 
ranges their one-ton nickel-chrome armor- 
piercing projectiles will perforate even the 
thick and tough face-hardened armor which 
protects the sides and turrets of a battle- 


Crew members brace themselves as a six- 
inch disappearing gun looses its thunder 


ship, and burst in the ship's vitals with ef- 
fects likely to be deadly. Operated by elec- 
trical machinery, they can be fired for in- 
definite periods at an astoundingly high 
rate of speed. It is these mighty weapons 
which are most depended on to keep any 
hostile fleet well out of range of the vitally 
important locks of the Panama Canal, the 
naval base at Pearl Harbor in Hawaii, and 
cities such as New York and San Francisco. 

Disappearing guns, in which the recoil 
throws the gun back to loading position be- 
hind a parapet and counterweights bring it 
back into firing position, aren't being built 
these days because 
thedesignoftheircar- 
riages makes it im- 
possible to give them 
sufficient elevation 
for long-range fire. 
But we have a good 
many of them in our 
coast defenses, and 
their 1,560-pound 
projectiles have what 
it takes to sink a 
battleship—if the 
battleship obligingly 
comes within their 
range of ten miles. 
Another of our coast- 
defense weapons 
whose game is the 
capital ship is the 
twelve-inch gun, 
with a range of sev- 
enteen miles. The 
high-angle plunging 
fire of the twelve- 
inch mortars mount- 
ed in many of our 
coast defenses is dan- 
gerous against the 
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The men behind the guns: Coast Artillerymen 
loading a railway mortar ot target practice 


deck armor of any ship which ventures with- 
in their eight-mile range. Batteries of ten- 
inch and six-inch guns, which have ranges of 
about eight miles, are for use against cruis- 
ers, destroyers, transports, and other non- 
capital ships. A hit in a vital spot by a six- 
inch gun will put a destroyer out of action. 
Three-inch rapid-fire guns, which have 
range of six miles, are used to protect mine 
fields. 

All our fixed seacoast guns are mounted in 
harbor defenses, but not all of them are pro- 
tected by concrete parapets or bombproof 
emplacements. Against the growing menace 
of the bombing airplane, concealment is con- 
sidered even more important than protection, 
and some of our newest big guns are mount- 
ed in the open and depend on clever camou- 
flage for comparative safety. Antiaircraft 
guns, both fixed and mobile, are provided for 
the protection of the big guns and the men 
who fight them from attack from the air. 

Railway artillery is equally valuable for 
supporting fixed guns in the defense of forti- 
fied positions and for use against an invader 
attempting a landing at a place not pro- 
tected by permanent coast defense but with- 
in a reasonable distance of a railroad line. 
Fourteen-inch railway guns have a range 
of twenty-four miles; their job is to attack 
an invader’s battleships and big cruisers. 
Fight-inch railway guns have a range of 
thirteen miles, and are for use against light- 
er warships and transports. Railway artil- 
lery has the important advantage of what 
the soldiers call “‘strategical mobility”—al- 
though it can't be moved very fast, it can 
be moved from one coast to the other. 

Regiments of 155-millimeter tractor- 
drawn guns—the same type of heavy gun 
that is used by our Field Artillery—also are 
part of our coast-defense system. They are 
capable of fairly high road speeds, and they 
do not require previous- 
ly prepared positions. 
Their range is about 
ten miles, 

Both railway and 
tractor guns are high- 
ly important weapons 
in the defense systems 
of the Panama Canal 
and Hawaii. 

‘Much less spectacular 
than the Coast Artil- 
lery’s big guns, but 
every bit as important 
for the defense of our 
harbors, are its fields of 
submarine mines. Mine 
fields are carefully 
planned in peacetime, 
the mines and (Con- 
tinued on page 218) 
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Coast Guard Patrols Sea Lanes 


ing our northeastern coast, two-mile-a- 

minute flying boats from the U. S. 
Coast Guard station at Floyd Bennett Field, 
‘New York City, are combing the sea lanes in 
swift patrols. The flights carry them over 
an ocean beat that extends from Rhode Is- 
land to Maryland. Taking off in 1,700-horse- 
power Hall biplane flying boats that have a 
range of well over 1,000 miles, or in twin- 
motored Grumman ships that cruise at 125 
miles an hour, the pilots and observers 
often head far out from shore. When- 
ever a vessel is sighted, the winged ship 
swoops down and circles until identifi- 
cation is complete, Should there be any- 
thing suspicious about the craft, a re- 
port is flashed by radio to shore head- 
quarters. From other Coast Guard 
bases on the Eastern seaboard and on 


Ts KEEP an eye on all vessels approach- 


the Gulf of Mexico, similar patrols are also 
being carried on. At present, more than 
thirty long-range Coast Guard flying boats 
like that shown in the illustrations on this 
page, are engaged in the work. 


The pilot hands his radio opara- 
tor a message for headquarters, 
reporting a suspicious vessel 


Flying boat circling a ship for identification. Map is @ report showing vessels sighted on potrol 
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Grooming the Iron Cavalry 


Cavalry charge, new style: 
A combat car of the Mech- 
enized Brigade in action 


By ARTHUR A. STUART 


LD Bedford Forrest, the bewhiskered 

Confederate cavalry leader, is said 

to have remarked that the way to 
win in war is to “git thar fustest with t 
mostest.” After three quarters of a centur: 
no one has succeeded in evolving a more 
generally useful receipt for winning battles. 

‘At Fort Knox, twenty-odd miles from 
Louisville, Ky., is stationed 
the Army’s most modern im- 
plement for “gitting thar fust- 
est with the mostest'—the 
fast-moving and hard-hitting 
mechanized force which is 
designated officially the Sev- 
enth Cavalry Brigade (Mech- 
anized), but which the Army 
prefers to call “the iron cay- 
alry.” 

In this supermodern caval- 
ry the armored fighting ve- 
hicle has taken the place of 
the horse, commands snap 
out of radio receivers instead 
of ringing from brazen trum- 
pets, the staccato machine 
gun has superseded the 
gleaming saber, and the 
monkey wrench has taken 
the place of the pitchfork. 
But in spite of all these 
changes and innovations, the 
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iron cavalry still is cavalry, The troopers 
talk about engines and transmission systems 
instead of about horses and saddles, but they 
are trained to think fast and to act fast 


Instead of o corbine, this 
motor-cycle scout is armed 
with a modern “Tommy gun” 
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and boldly, and so to carry on the great tra- 
dition of American cavalry. 

‘The iron cavalry has the true cavalry 
epirit, and it is armed, equipped, and trained 
to do the traditional work of cavalry in war 
—to carry out distant scouting missions, to 
seize critical positions and hold them until 
the infantry has time to come up, to guard 
the army's flanks, to attack the enemy's 
flanks and go swinging around them to raid 
his communications and destroy his supply 
depots, to pursue a beaten enemy. When 
conditions of ground and weather are fa- 
vorable for its use, the Mechanized Brigade 
is best suited to do many of these things, 
because it can go farther faster, and hit 
harder when it gets there, than can horse 
cavalry. 

‘The Mechanized Brigade consists of a 
brigade headquarters troop, two fully mech- 
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anized regiments of cavalry, a battalion of 
field artillery which has four motor-drawn 
firing batteries each of four 75-millimeter 
howitzers, an ordnance maintenance com- 
pany for the fighting vehicles and a quarter- 
master maintenance company for the trucks 
and other vehicles, a signal detachment for 
radio communication, a medical troop, and 
a squadron of observation aviation. Its 
present authorized strength is about 2,000 
men, but it is hoped to double its strength 
both in men and fighting vehicles. 


HE backbone of the mechanized force's 

fighting power is its armada of 112 com- 
bat cars—two two-troop squadrons of them 
in each of the cavalry regiments. 

Cavalry combat cars are light tanks with 
full track-laying mechanism. They have the 
same engineering features which make our 

infantry light tanks the world’s 
best—airplane-type, air-cooled 
engine h are more pow 
ful than the engines of an; 
country’s light tanks (se 
93), dependable tran 


page 
mission 


Machine gunners “dismount’* 
from @ half-track personnel 
carrier. Below, observation- 
squedron planes in flight 
ever a line of combat cars 


POPULAR SCIENCE 


and drive, and long-wearing tracks of rub- 
ber composition set in steel blocks which 
have proved that they can stand up under 
even the intense heat generated by the fric- 
tion of long, fast marches over sun-baked 
southern hill roads. A few of the combat 
cars have Diesel engin 

‘Weighing nine and a half tons, the com- 
bat cars—the troopers call them “hell bug- 
gies’—are a couple of tons lighter than the 
infantry light tanks, and they are faster and 
more maneuverable. Their top road speed is 
better than fifty-five miles an hour, and they 
can “cruise” at forty-five miles for long 
stretches without unendurable strain on 
either machines or crews. Cross-country, 
their top speed is considerably in excess of 
twenty miles an hour over average ground, 
and their obstacle climbing is spectacular. 
Because of their lighter weight, their armor 
isn’t so thick as that of the infantry tanks. 
The iron cavalry is willing to sacrifice some 
degree of protection to get more speed. 

Another feature in which the combat car 
differs from the infantry tank is that it has 
one turret instead of two, and that its guns 
may fire in any direction. The crew consists 
of four men, and the armament of one .50 
caliber and three .30 caliber machine guns— 
one of the latter in an antiaircraft mount. 
Each car also carries a Thompson subma- 
chine gun for close-quarters fighting, and 
each crew man is armed with a .45 caliber 
automatic pistol. This heavy armament 
gives the combat cars tremendous fire pow- 
er. They also may be used as shock weapons. 
‘They won't be wasted in an attack on an 
enemy's carefully prepared main position, 
but when the right opportunity for their 
use arrives their thundering, lurching ad- 
vance in fire-spitting waves will be the ma- 
chine-age version of the boot-to-boot charge 
of yelling, saber-brandishing troopers. 
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"Bringing up the guns." The gun crew rides in the same 
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jo that tows the 75-millimeter howitzer 


In addition to its two squadrons of com- 
bat cars, each of the mechanized cavalry 
regiments has a reconnaissance troop and 
‘@ machine-gun troop. 

‘The job of the reconnaissance troop is 
scouting—especially long-distance scouting. 
One of the regiments is equipped with scout 
cars for this purpose, and the other with ar- 
mored cars. The scout car is a fast, four- 
wheel drive vehicle with high sides of light 
armor. It carries a crew of from six to eight, 
and its armament consists of three machine 
guns mounted on a rail running entirely 
around the car's top, giving the gunners an 
all-around field of fire. The armored car is a 
six-wheel, rear-drive vehicle closed in over 
the top by a turret. 

‘The business of the machine-gun troop is 
to cover the advance of the combat cars 
with their fire, and to give the iron cavalry 
increased defensive power when it is neces- 
sary for it to hold a position against an at- 
tack. The machine gunners do most of their 
fighting on the ground, but they ride to the 
scene of action—the troop of one regiment 
in scout cars, and the troop of the other in 
half-track personnel carriers. The latter are 
light trucks with the rear wheels replaced 
by a track-laying mechanism. 


NOTHER distinctive type of combat ve- 
hicle used by the Mechanized Brigade 
is the mortar mount, a specially built four- 
wheel armored truck carrying a smoke 
mortar which its crew can dismount and set 
up to lay down a smoke screen to cover 
the advance or withdrawal of the brigade. 
Motor cycles are used for various pur- 
poses, their riders being armed with rifles or 
with the submachine guns which the troop- 
ers call “Tommy guns.” 
To keep up with an outfit which can move 
as fast and as far (Continued on page 222) 
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U. S. Anes Gets a lise Anticireraft Gun 


SA to be effective against low-flying of being towed from one position to another 


bombers as well as hedge-hopping attack at high speed, the thirty-seven-millimetergun 
planes, the antiaircraft gun pictured in ac- fires at the rate of 125 shells a minute. Each 
tion in the photograph above is one of the projectile weighs one and a third pounds. 


U.S. Army's newest weapons for defense 
against possible enemy air attacks. Capable 


Rear view of the torpedo mine. Sound waves guide it to its prey 
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Electric Ears Aim 
Odd Torpedo Mine 
at Enemy Vessel 


HUNTING its prey with elec- 
tric ears, another version of 
the sonic torpedo (P.S.M., Mar. 
*40, p. 78) combines features of 
a mine and a torpedo. Four 
feet long and weighing 150 
pounds, the torpedo-shape unit 
has twin propellers and a rud- 
der. In use, the weapon is 
anchored under water. By 
means of an electrical mecha- 
nism, the noise created by the 
propellers of an approaching 
ship causes the mine to release 
its anchor and starts its pro- 
pellers whirling. Guided by the 
sound waves set up by the 
ship, the torpedo-mine steers 
straight at its objective, ex- 
ploding on contact. 


POPULAR SCIENCE 


Tracing projected 


the exact manner in which enamel is 

formed on teeth Dr. Moses Diamond 
and Joseph P. Weinmann, of the Columbia 
University School of Dental and Oral 
Surgery, recently constructed a novel plastic 
model of an embryo tooth which is exactly 
100 times the size of the original. The 


T? DEMONSTRATE their discovery of 
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ss sections (top) and cutting them out of plastic 
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Model Shows Tooth Formation 


Dr. Moses Diamond with the 
giant model of an embryo 
tooth, 100 times natural 

At upper. left, the 
hinged top hos been lifted 


original tooth was first 
dissected by the investi- 
gators into microscopic 


cross sections, which were 
mounted on glass slides, 
‘These were then projected 
onto tracing paper, en- 
larged to 100 times ‘their 
size. These projected im- 
ages were traced on the 
paper, which was then 
laid over sheets of a special 
plastic material. By gentle 
hand pressure, the trace 
ings were transferred to 
the surface of the plastic, 
and the outline cut out 
with a knife. Cross sec- 
tions of the original tooth 
varied in thickness from 
two to five microns, or 
thousandthsofamillimeter, 
so the plastic enlarge- 
ments were therefore made 
from 200 to 500 microns 
thick. When the entire number of cross 
sections had been completed, they were 
placed one over the other in the same re- 
spective positions as the original tooth sec- 
tions, thereby producing the tooth model. 
‘Two and a half feet long, the tooth model has 
its upper half hinged to the lower so that in- 
terior details may be examined. 
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Tree Diseases Studied 
Like Human Ailments 


ORE than sixty scientists attached to 

the University of California's Citrus 
Experiment Station, at Riverside, are con- 
centrating on a battle against the diseases 
that threaten countless acres of citrus 
groves, and deciduous fruit and date or- 
chards of the southwestern United States. 
Were it not for their activity in tracking 
down mysterious plant infestations, devising 
preventives and cures through ceasele: 
laboratory experimentation, and developing 
disease-resisting varieties, the nation’s sup- 
ply of oranges, lemons, dates, and other 
fruits might be seriously curtailed, and the 
loss to fruit growers would run into millions 
of dollars in a short time. 


Gas pumped into the ground 
with this "hypodermic" prevents 
spread of fungus to date trees 


An orange tree growing in a 1,300 
gollon tank. If it posses tests, it 
will be employed in crossbreeding 
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Scientists Run Mouse-Trap Line 


" tJ One of the mouse 
trappers examining a 
trap of the Kind used. 
Beside him is a tray 
of specimens for study 


F A certain number of mice are living 
‘on an acre of land one year, there may 
be six times as many there next year, or 
there may only be half as many. Why? 
What causes animal populations to move 
in cycles? How long or how frequent 
are the cycles? 

To solve these questions in the riddle 
of animal-population changes, B. P. Bole, 
Jr, and Philip N. Moulthrop, of the 
Cleveland Museum of Natural History 
have established a trap line they hope 
to maintain for fifty years. By trapping, 
every day except Sunday, over that 
period, the mice inhabiting a circular 
half acre of ground in Kirtland Hills, 
Ohio, the scientists hope to assemble 
mouse-population figures that will un- 
lock the mystery. They may be able to 
predict the approach of “mouse years,” 
and thus give advance warning against 
rodent damage. And the traps form a 
means of building up the museum's mouse col- 
lection, which now numbers more than 15,000 
preserved mice, and is used to study, among 
other things, rodent diseases, some of which are 
suspected of being related to human ills. On the 
circular trapping area, 100 traps are set at all 
times, each being covered with a weatherproof 
box and placed in a hole that cuts into an un- 
derground mouse runway. Each day a member 
of the museum staff visits the scene, removes 
the catch, and resets the traps. Figured on the 
fifty-year basis, that means that more than 
15,000 visits will be made to the trap line. 
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‘apped in 
parent film. At the right is the 
‘equipment used in preparing them 


Rubber Film Preserves Specimens 
for Medical Demonstrations 


ENveLoPes of a transparent rubberized material 
are being used by a Boston, Mass., neurologist for 
preserving sections of human brain’and other medi- 
cal specimens employed in lectures and demonstra- 
tions. After a month's treatment with a preservative, 
specimens are placed in the transparent sai 
are then sealed by heat. In this form, the material 
is handled and transported easily. 


, which 


X Rays Spot Decayed Power-Line Poles 


WOODEN poles that support electric-light 
wires are now being X-rayed to determine 
whether they are sound, or decayed to the 
point of requiring replacement. A Detroit, 
Mich., utility company utilizes a portable 
X-ray unit, inclosed in a cabinet mounted 
on @ small truck, as shown in the photo- 
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graph. The poles are photographed at their 
bases, just below the level of the ground, 
where decay is most prevalent, Boring is 
the orthodox method vf testing the poles 
for decay, but the X-ray system, in recent 
tests, is said to have proved more accurate 
and less wasteful. 


= 


Testing o pole for decay. X rays are aimed slanting downward through the wood just below ground level 
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ROTECTED against deadly 
explosions by a wall c 
sandbags and heavy tim- 


bers, two young California In- 
stitute of Technology scientists 
feed explosive gases under pres- 
sure into the motor of a rocket. 
At the touch of a button, 
a leaping spark ignites the 
mixture, and with a roar 
a sheet of flame, and a 
cloud of smoke, the gases 
go into action. Operating 
@ camera, one of the re- 
searchers photographs a 


battery of instrument dials 
that reveal such vital facts / 
as the thrust of the motor 

nd the weight and pre 


sure of the gases surging 
through pipes from me 
tered cha 

But the rocket itself 
stead of soaring into t 
heavens, remains roote 
on the ground, since it is 


anchored in place and 
pointed earthward. For 
Edward S. Forman and 
John W. Parsons, the 
California rocket re- 
searchers, are mainly 
interested for the pres- 
ent in studying the ac- 
tion of various fuels for 
stratosphere - stabbing 
rocket ships, and the ef- 
fect of their intense 
heat on various types of 
nozzles. 

‘This question of rock- 
et-motor nozzles is one 
of the major problems 
now facing rocket ex- 
perimenters, who are 
constantly devising new 
improvements and new methods to 
take the rocket out of the realm of 
fantasy and into the field of practi- 
cal use. Booster motors to assist 
rocket take-offs, gyroscopes to guide 
flights along straight paths, water- 
cooled nozzles, range finders to re- 
cord altitudes and speeds, automatic 
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parachutes that return the rockets safely to 
earth—these are some of the devices that 
are now being tested and brought to per- 
fection by laboratory experiments on a 
dozen fronts. 

North of Roswell, N. M., for instance, 
rockets wobble skyward from a sixty-foot 
tower, and then straighten out into a true 
vertical path, soaring up two miles into the 
air at a speed of more than 700 miles an 
hour. At the top of their flight, they hang in 
air a split second, then tumble over and float 
gently down to earth as their parachutes 
automatically belly out. The gyroscopic 
mechanism that straightens out the initial 
take-off wabble is a development engineered 
by Dr. Robert H. Goddard, rocket pioneer, 
Stabilizing vanes attached to the rocket are 
automatically controlled by the gases of the 


By ROBERT E. MARTIN 


John W. Parsons preparing an experimental 
rocket motor for a test. At the left, gases burn- 
ing at 3,000 degrees centigrade shoot out of 
tiny nozzle, The general view ot the far left shows 
the sandbagged outdoor laboratory that is used 
by Parsons and his associate, Edward S, Forman 
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exhaust stream, moving the rocket back into 
line when it wanders ten degrees away from 
a vertical path, 

But actually how close is rocket science to 
practical exploration of the stratosphere at 
an altitude of, say, fifty miles? Studies at 
the California Institute of Technology lead 
investigators to believe that with the ex- 
haust velocity of 7,000 feet a second ob- 
tained by Goddard's rockets, powder rockets 
could now be built capable of rising 100,000 
feet. In fact, under some conditions, they 
believe a gas-propelled, eighty-five pound 
rocket, exhausting its burned fuel through 
‘a nozzle at the rate of 12,000 feet a second, 
could rise under power to an altitude of fifty 
miles, and then continue, “coasting,” straight 
up for another 175 miles. 

For more than three decades scientists 
have sought ways to explore the atmosphere 
at great heights. Today their thoughts are 
turning to levels where rockets would fly 
through a vacuum, and celestial observa- 
tions might be made without interference 
from city lights, haze, clouds, or air mole- 
cules of lower altitudes. One well-known 
astronomer even went so far as to suggest 
the possibility of a complete astronomical 
observatory, raised a thousand miles above 
the earth by one set of rocket motors, and 
maintained at that level by another. 


110 


LABORATORY NEWS 


MEASURING KICK 
OF ROCKET GAS 


While Forman operates 
controls that set off 
the charge in a rocket 
pointed ot the ground, 
Parsons waits to take 
pictures of instruments 
recording the pressure 
created, Below, carbon 
lining of rocket motor 


Of more immediate practical application 
is the proposal that rockets take over the 
duties of heavy artillery in laying down a 
concentrated bombardment of an intensity 
not reached even with dive-bombing air- 
planes and the latest type of field and rail- 
way guns. Major James R. Randolph, of the 
U.S. Army Ordnance Reserve, recently de- 
clared that rockets could easily equal the 
performances of long-range guns firing 
shells as far as seventy miles. 

‘These long-range cannon fire a projectile 
eight inches in diameter. “Instead of firing 
shots of moderate caliber at long intervals,” 
said Major Randolph, “a rocket plant could 
fire the equivalent of twenty-four-inch shells 
as fast as desired.” 

Projectiles envisaged by this officer would 
weigh four tons. Thousands of them, set off 
simultaneously or in volleys, might lay 
down in a few minutes a withering barrage 
that present artillery could equal only over 
a long period of time. 

Armor-piercing rockets, Randolph further 
proposed, could be carried by submarines, 
while on land, the rocket shells could be 
transported in ordinary motor trucks bear- 
ing no resemblance to artillery weapons now 
easily identified by enemy planes. 
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Portable Enlarging Outfit 
Fits in Traveling Case 


So compact it can be carried in a luggage- 
type case only four inches longer than this 
page, a new miniature enlarger permits travel- 
ers to turn any hotel room or tourist-camp cot- 
tage into a darkroom for enlarging. To set up 
the apparatus, it is only 
necessary to tighten 
two screws. Chemicals, 
formula cards, and a 
developing tank can be 
carried in the case 
along with the little en- 
larger, which is said to 
do high-grade work. 


its carrying 
It makes a 
darkroom of any 

D place you may be 


Sensitizing Powder Comes 
in Handy Capsule Form 


G up the speed of either movie or still 
im from fifty to 100 percent, hypersensitizing 
chemicals in powder form are now offered for 
sale in capsules. To increase the speed of the 
film, all that is required is to drop one of the 
capsules in the film container and leave it there 
the required length of time. The chemicals in 
the capsule, which will keep for years, accord- 
ing to the manufacturer, act upon the emulsion 
and increase its sensitivity. There is nothing to 
spill or come in direct contact with the film. 


is dropped in the 


Combined Film Projector and Viewer 


TRANSPARENCIES can be either 
viewed or projected by means of a 
compact, double-duty accessory re- 
cently placed on the market by a 
New York manufacturer. When the 
transparencyisslipped 
into place, a movable 
mirror throws the 
image on a viewing 
screen. If the user de- 
sires to see the picture 
enlarged, he simply 
turns a knob and the 
mirror swings out of 
the way, permitting a 
lens to project the 
magnified picture on a 
wallorscreenformore 
detailed examination. 


Projecting enlarged images of transporencies on a wall. 
They can also be viewed on a built-in screen, os at right 
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New Accessories for 


Prints Colored 
with New Tints 
Are Ferrotyped 


CoLoRED photographs now 
can be ferrotyped and given 
a high gloss through the 
use of chemical tints which 
are sold in blotterlike strips 
and applied with pipe clean- 
ers for brushes. When pieces 
of the strips are dropped 
in water, they produce the 
coloring fluid used on the 
photographs. This fluid sets 
quickly so the print can be 
soaked in water after the 
coloring is completed, and 
then ferrotyped. 


The coloring fluid is made by dissolving strips of paper in water 


Exposure Meter Shows 
Density of Negatives 


FOR DETERMINING the relative densi- 
ty of color-separation negatives, a 
new device makes use of a conven- 
tional photo-electric exposure meter. 
‘The meter is placed on top of the 
‘apparatus where it receives light pro- 
fected upward through a negative. 
‘The denser the negative, the less the 
light reaching the meter. A special 
scale attaches to the regular meter. Using an exposure meter to gauge density of negatives 


Compact Circular Developing Tank 


Ports of the new circular develop. More compact than the 
ing tank, shown ossembled ot left conventional rectangular 

developing tanks for cut 
films and film packs, a 
new circular product with 
@ spiral-groove reel per- 
mits the amateur to de- 
velop his films with a 
minimum of chemi- 
cals, according to the 
manufacturer. By 
sliding the top section 
of the synthetic-resin 
reel up or down, films 
ranging all the way 
from 35 millimeters 
to 2% by 3% inches 


can be accommodated. 
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Camera Enthusiasts 


‘An opaque coating keeps 
light from leaking from the 
neck of this bulb. At the 
right, two lamps are in use 


Light-Tight Necks for Photoflood Bulbs 


BLACK necks on mushroom-type photo- 
flood bulbs now prevent stray light from 
spilling out and shining in the lens of the 
camera. Such lamps are designed with an 
interior aluminum reflecting surface which 


Spotlight on Flash Gun 
Aids Focusing in Dark 


G in reduced daylight or at night 
is simplified by a small spotlight which 
plugs into the battery case of an American- 


Focust 


made flash gun. Whenever there is in- 
sufficient outside lighting for using the 
range finder or the ground glass of the 
camera for focusing, the beam of the little 
spotlight will provide a spot of illumination 
for the purpose. The lamp can be plugged 
into the flash-gun outlet in a moment. The 
attachment also provides a test for the 
strength of the flash-gun battery. 
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makes the use of a conventional reflector 
unnecessary. The new opaque coating, ex- 
tending from the base of the lamp to a 
point beyond the beginning of the reflecting 
surface, makes the neck light-tight. 


Socket Adapters Center 
Midget Flash Bulbs 


To CENTER midget photoflash bulbs in 
standard-size reflectors, nickel-plated socket 
adapters are now available. One end of the 
device screws into the regular socket of a 
flash gun. The other is slotted to provide 
a bayonet lock which facilitates rapid re- 
loading. One size of the adapter, with a 
short stem, is for small reflectors; another 
size, with a longer stem. for large ones. 


Two adapter sizes suit lorge or small reflectors 
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Studio Camera Is Remotely Controlled 


= With this electri- 
cally operated cam- 
era, 9 photogra- 


pher snaps the shut- 
ter from any point 


Below, rear view 
showing motor that 
turns the film, and 
shutter-speed dial 


RICITY operates a new s 


which George M. Walters, a Califo 


nia pho 


apher, has perfected r sixteen years of re 
earch. A remote-control cable ani h enable 
the photographer to snap the shutter from any 
point in the studio. The electrically operated shut- 
ter permits 1/1,000th-of-a-second snapsh 


New Extension Adapter 
Ejects Used Bulbs 


BURNED fingers are prevented by a new 
extension adapter for synchronizers, which 
contains a built-in ejector for “peanut-size” 
flash bulbs. Slight pressure on the ejector 
forces out the hot used bulb and makes 
handling unnecessary. 


a 


Enlarging Paper Packed 
in Perforated Envelope 


TO SAVE trouble for the darkroom worker, 
one American manufacturer of enlarging 
paper is incorporating a perforated strip in 
the flap of the package. By gripping a tab 
at the end of the strip and pulling sidewise, 
the user can rip off the perforated section e 
and quickly open the package, leaving a F th f 
narrow flap to protect the contents. Pressing the ejector forces out the hot used bulb 
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RAILROAD TIES in the United States are 
replaced at the annual rate of 100 ties a 
mile. 


HYDROCHLORIC ACID is being used in 
England to give concrete bighways a rough, 
nonskid surface. 


FALLING through the doors of moving 
automobiles kills an average of 300 per- 
sons a year in the United States. 


AMERICAN. bombin, 


-plane engines cost 
approximately tem dol 


lars 4 borsepower. 


AUTOMOBILE TRAFFIC in Times Square, 
New York City, averages six miles an hour, 
five miles an hour slower than the average 
‘speed of horse-and-bugey days. 


RED BLOOD CELLS ure manufactured in the 
human body at the rate of 30,000 a second. 


MOUNTAIN-TOP LICHENS, if is estimated, 
live for 1,000 years. 


PRUNE-PIT OIL has been found to be ex- 
ceptionally rich in vitamin A. 


KENTUCKY LEGISLATORS once passed a law 
to the effect that Robert Fulton did not in- 
vent the steamboat. 


EVERY SECOND of the year, am average of 
about 16,000,000 tons of rain and snow fall 
‘on the surface of the earth. 


NOVA SCOTIA'S coast line is three times 
as long as the entire Pacific coast line of 
the United States, 


KANGAROO TAILS provide fibers which 
are used for thread in certain types of 
Surgery. 


wnio’ Da 
‘THOUEAT 
T? 
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Spade with Two Handles 
Symbolizes Friendship 


TWIN handles on a Y-shaped spade recent- 
ly enabled American and Canadian officials 
to symbolize friendship while breaking 
ground for a new Niagara Falls bridge. 


Ancient Sun-Spot Cycles 
Wrote Record on Clay 


PREHISTORIC sun spots left their record on 
the clay bottom of a western river, scientists 
recently discovered. Just as the growth 
rings of trees show that every eleven years 
a season of extra rain results from sun-spot 
activity, so the clay deposits are thicker 
at similar intervals. 


Arrows show thicker layers coused by unusual rains 
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We've added a little variety to our quiz for your ent 
ntences. Then follow instructions for the rest. Answers are on page 223 


complete the first five 


NEVER MIND ITS 
Too LATE Now 


1 You would be safest from lightning (a) 
in swimming (b) standing beneath a tall, 
isolated tree (c) under your bed (d) with- 
in a steel-framed office building. 


2 A diamond-back terrapin is (a) a highly 
venomous snake (b) a piece of expensive 
jewelry /c) a turtle prized as a table delica- 
cy (d) an issue of paper money guaranteed 
by Treasury deposits of diamonds. 


3 If one of your car's cylinders fails to fire, 
the trouble may be a faulty (a) spark plug 
(b) flywheel (c) transmission (d) odometer. 
4 To save weight in building ships and other 
steel structures, riveting sometimes is re- 
placed by (a) pickling (b) welding (c) vul- 
canizing (d) electroplating. 

5 A half hitch is a kind of (a) swimming 
stroke (b) auto-trailer coupling /c) knot 


(d) belt for a repair man who climbs tele- 
phone poles. 


Answer “Yes” or “No” 
If you aren't sure, try for good guess 
6 Are bats blind? 
7 Do U. S. battleships fire torpedoes? 
8 Should a hack saw be used to cut metal? 
9 Is a spider an insect? 


10 Can the pilot of a motorless glider ever 
soar higher than his point of take-off? 
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SE 


joinment. Try to pick the right answer to 


Censored Sentences 
Each dosh stands for o letter in the 


same missing word in each sentence 


11 A ———— is a small burrowing ani- 
mal; but a ———— is also a skin blemish, 
ora ——— may be a breakwater to 


shelter a harbor. 


12 A carpenter smooths wood with a 
three points determine a 


is useful to 
an aviator. 
13 You would need a ———— to change 
a tire; a deck of playing cards contains four 


———s; a ———~— is a kind of flag; 
telephone-switch-board connections are made 


with ———— 


14 A carrot is an edible ————; two is 
the square ——-—-— of four; money has 
been called the — of all evil. 


15 You could fill a drinking glass from the 
———; a ——— is a light knock; a ma- 
chinist uses a —-—- — to form internal screw 
threads. 


Pairing Them Off 


Cen you supply the missing ward 
commonly associated with the 
other? Dashes represent letters 


19 Stress and ——————, . 


20 Brace and ———. 


Now YOU Ask US One! 

We pay $1 for each question accepted. 
Address the Question Bee Editor, Popu- 
lar Science Monthly, 353 Fourth Ave- 
nue, New York City. 
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Un-Natural History 


S; 
Sor Plague: 
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THOUGH TWEY ARE THE LARGEST MAMMALS “ome ON THE OTHER HAND, THE DIMINUTIVE 
IN THE WORLD, WHALES ARE, IN GENERAL, (= SIAMESE FIGHTING FISH 1s A 
TWE MOST PEACEFUL CREATURES THAT C= NATURAL-BORN KILLER, THE MALES 
INHABIT THE SEAS == ATTACKING EACH OTHER SAVAGELY/ 


Twa BIRD GIANT, THE CONDOR, Is A 
COWARDLY CARRION FEEDER, BUT THE PYGMY 
HUMMING BIRD 15 4 FEARLESS, 
PUGNACIOUS SCRAPPER! 


AMONG LANB-ANIMALS, THE HUGE 
ELEPHANT Is AN INOFFENSIVE, GRASS-EATING 
BEAST, WHILE THE TINY SHREW 15 4 


} Vicious MEAT EATER AND A CANNIBALS | 


WHEN FRIGHTENED, THE HOGNOSE SNAKE 
PUFFS HIMSELF UP TO LOOK LIKE A BIG, 
DANGEROUS REPTILE. IF THIS BLUFF DOESN'T 
WORK,HE ROLLS OVER AND PLAYS DEAD! 
WHAT’ A FAKE 


xl lf, /4 é. 
NW 


-HISS-SS 


ALL FISH ARE DUMB, PRACTICALLY DEAF, 
AND WAVE ONLY THE CRUDEST: SENSE OF 
‘SMELL! THOUGH THEY POSSESS A 
WELL-DEVELOPED NERVOUS SYSTEM, THEY 
ARE ALMOST INSENSIBLE TO PAINS 
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Screening coal from the mixture of mud and sand sucked 
from @ river bed by the "vacuum cleaner” seen ot right 


Coal Mined from River Bed 
with Pumps on Odd Barge 


PENNSYLVANIA miners are using an odd river 
barge to reclaim some of the fine particles of coal 
washed into the Susquehanna River from near-by 
coal fields. Through a pipe dragged along the river 
bottom, coal mixed with mud and sand is pumped 
to the surface, where it is extracted by screening. 


‘Turning the tables brings'a new batch of work to the machine operator 
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Tables Turn 
To Speed Up 
Production 


To SAVE valuable 
time, four work tables 
are mounted corner to 
corner on a_ circular 
track in a California 
aircraft plant. When 
two operators have 
each routed a table 
load of sheet-metal 
parts with routing ma- 
chines mounted on 
swivel arms, the tables 
are turned, bringing a 
new batch of work in 
front of each operator 
without loss of time. 


POPULAR SCIENCE 


Model Rooms 
Aid in Planning 
Decorations 


To Assist brides and 
other prospective home dec- 
orators in planning the 
furnishing of various rooms 
before they set off on a 
buying spree, a novel deco- 
rating kit has been intro- 
duced. With scissors and 
paste, floors and walls of in- 
dividual rooms may be built 
to scale out of heavy paper. 
‘Then various cut-out forms 
representing furniture may 
be spotted about the model 
room to help the decorator 
decide what to buy and 
where to place it. Shopping 
lists and full directions are 
included in the kit. 


Chemically Treated Pads 
Keep Dogs’ Coats Clean 


Corron pads saturated with a special 
lotion make it easy to clean dust and dirt 
from a dog’s hair, to keep the animal's coat 
in first-class shape between baths. Eight 
inches square and packed eight to a jar, 
the pale-blue pads contain a disinfectant as 
well as a cleaning agent. The pads, which 
may also be used to swab and clean cats’ 
fur, are said to be harmless to even the most 
sensitive skin. They are specially recom- 
mended for the care of city pets. 
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Planning decors 


HOME & FARM 


jons with cut-outs and @ model room from the kit 


Button-Sewing Machine 
Does the Job Quickly 


BUTTONS can be sewed in place within a 
few seconds, with a novel machine invented 
by Harry A. Landis, of Red Lion, Pa. As 
shown in the photograph below, the button 
is held with the first two fingers of the left 
hand, while the thumb and forefinger of the 
right hand pump a needle bar up and down, 
‘The vertical needle bar automatically moves 
horizontally so that the needle will enter 
the eyes of the button in order. A small 
clamp accessory furnished with the machine 
holds small buttons, snaps, and hooks and 
eyes that would be difficult to hold by hand. 


er 


Button sewer in use. Needle bar is worked by hand 
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VEGETABLE CUTTER. Potat 
otable cut to various 
this accessory, os a lever force 
interchangeable cutting blades set 


VACUUM JUG HAS FAUCET 


Air pressure created by sques 
‘a rubber bulb on the vacuum jug 
below forces liquid from o spout 
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+ ond “other veg- 


WEATHER FORECASTER 


Changes in the weather are 
foretold by the ornamental 
borometer ot the right. It 
consists of @ pear-shaped 
gloss globe with o graduated 
inner tube, The water level 
in the tube reflects chonges 
in the atmospheric pressure 


METAL CLOTHESLINE 


Two twisted metal wires re 
place cord in the clot 
line below. No cloth 
ore used, os gorments ar 
gripped betw wir 
which ore separated for 
purpore by sliding 0 pulley 
long th Rustproof, 
the wires will not stretch 


nd shapes by 


in 


PICTURE-FRAME VASE 


"Pictures" of fresh flow 
made with the novel vases 
mounted in elliptical ’ 
One kind hangs on the wall, an 

the other can be sot on a table 
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TWO-WAY SHAKER. Di- 
vided into two section 


WALL CLOTHES TREE 


Fostened to a closet wall or 
door, this handy rack hos all 
the advantages of a stand- 
ing clothes treo. Its top ro- 
tates for more convenience 


TRANSPARENT CAP. Mode from a 
transporent rubber product, @ novel 
cop protects the hair-do from water 
in the shower. It con also be used 
‘ax a dust cap and for outdoor sports 


FOUR-IN-ONE AID 


A work chair, ironit 
board, we je table 


chair, as seen above, 
the ironing board be- 
comes the back rest 
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This plant will have @ good home while its owner is away 


Plants Are Boarded 
at Hothouse Hotel 


A BOARDING HOUSE for house 
plants is now in operation in the 
suburbs of New York City so that 
householders planning to be away 
from home on business or vacation 
trips can leave their plants in safe 
hands. The plant-nursery fees 
range from twenty-five cents a 
month for a geranium plant to ten 
dollars a month for a large, tub- 
planted orange tree. All rates are 
American plan. 


Milk Is Kept Fresh 
by Novel Process 


PRESERVING milk in hot weather 
without ice or refrigeration is said 
to be made possible by a new proc- 
ess, Gases are first removed from 
the fluid and replaced with oxygen. 
Then the milk is “smothered” with 
oxygen for several hours under 
pressure at from 104 to 176 de- 
grees F. Saturated with oxygen in 
storage, it is said to keep for sev- 
eral weeks at room temperature. 


Model Homes Built with Ready-Made Kits 


‘MODEL homes are built easily with construction kits 
now available. Various outfits for a large variety of 
house styles have parts ready to assemble, although 
they are left unpainted to allow the owner to select his 
own color scheme. Walls and roof are wood panels 
resembling siding and shingles, while doors and win- 
dows come in units ready to slip into openings. 


Completed model house of early Americon 
design. Right, putting a window frame in place 
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Horse-Meat 


ces 


Wriggling like worms in 
the agitated water of a 
ond, horse-meat strips 
jook appetizing to frogs 


RICKING frogs into eating horse meat 

by making them think it alive is the so- 
lution worked out by H. L. Parker, of El 
Monte, Calif., for the problem of diet in do- 
mestic bullfrog breeding. For twenty years, 
Parker has been experimenting in raising 
frogs as a food delicacy. Recently he de- 
cided to try feeding his frogs on a horse- 
meat menu, since he found it practically im- 
possible to provide the frogs’ natural live 
diet of vast quantities of minnows, insects, 
and earthworms. He contracted with the 
owner of a near-by lion farm for a supply of 
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“Worms” Fool Frogs 


‘Mmm, this is good! The novel frog 
somples of which are seen at the left, 
makes raising croakers more profitable 


t, the regular food of captive 
his he chopped into strips about 
ize of worms and tossed into his 

concrete frog tanks. Eddies of water 

created by a high-pressure water jet 
from a pipe animated the meat strips and 
made them appear to swim about on the 
surface. Frogs came hopping from all di- 
rections and snapped up the morsels with 
relish. Now Parker buys his own horses and 
has them butchered at a near-by processing 
plant to provide food for his amphibian live- 
stock. Horse meat is fed to the frogs twice 
a week, and they thrive on it so well that 
Parker. figures in seven months he can make 
about $400 profit on an original $100 invest- 
ment, with a batch of 1,000 meat-eating 
frogs raised for the market. 
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Glasses Let 
Color-Blind 
See Red Light 


‘0 ENABLE color-blind motorists to de- 

termine whether a traffic light is red or 
green, a New York City optical firm has just 
introduced special glasses. The spectacles 
are made in two sections, the upper consist- 
ing of a segment of dark-red filter glass, 
and the lower of clear crown glass, although 
optically ground eye-correction lenses may 
be employed for those who ordinarily wear 


Gorment bags open for insertis 
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‘or removing suits. In the u 
picture, they ore strapped to the roof of the car for travel 


AUTOMOBILES 


1 glosses, o color-blind 
troffic. stondard 
only when the red or amber signal is shining 


glasses when driving. With the spectacles 
on, the color-blind driver looks through the 
red filter section of the lenses as he ap- 
proaches a traffic light. If he sees any 
light at all in the traffic standard, he knows 
that it must be either red or amber, the 
“stop” or “caution” signal, since the filter 
blocks out all rays emanating from the 
green “go-ahead” light, while admitting the 
others. Since eye specialists estimate that 
one person in every twenty-five is color 
blind, the filter glasses should make an im- 
portant contribution to the problem of in- 
creasing traffic safety. 


Car Travel Bags 
Strapped to Roof 
Out of the Way 


GarMENT BaGs that fit out 
of the way flush against the 
ceiling of an automobile are a 
new convenience for tourists 
and travelers. A wire frame- 
work fits snugly to the ceiling 
of the car, extending across 
from the top of one side win- 
dow to the other. Two detach- 
able garment bags, made of 
imitation leather and fitted 
with hangers, are suspended by 
a handle from each side of the 
wire frame. When packed, the 
bags are swung up into an over- 
lapping position on the ceiling 
and held in place by straps and 
hooks, as shown in the upper 
photograph at the left. 
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Lubricator Feeds Grease Automatically 


AUTOMATIC lubrication of 
springs, control arms, drag 
links, and other automobile 
bearing surfaces is accom- 
plished by an ingenious fit- 
ting. The simple unit is a 
small steel sphere, having a 
grease-gun fitting and de- 
signed for insertion into 
bearing holes directly, or in- 
directly through adapters. 
A hollow, synthetic-rubber 
ball fills the interior until 
grease or oil forced into the 
sphere collapses the ball, 
and compresses the air 
within it. This compressed air 
tends to return the ball to its 
original round shape, a gradual 
process that pushes grease or oil 
into the bearing surface as the 
supply is used up. Each sphere 
holds a quarter of a fluid ounce. 


Pumping grease 
into lubricator. 
A rubber ball, 
en at loft, 
ponds to 

it gradually to 
bearing surface 


t 
vo ne 
i 


| Blackjack Shifts Gears 


MADE of soft rubber with a lead- 
weighted ball at one end, the gearshift 
knob and shaft pictured at the left can 
be removed quickly for use as a weapon 
in case of a holdup or other emergency 
along the highway. 


New Safety Light 
Makes Arm Signal 
Visible at Night 


To ILLUMINATE the arm of 
an automobile driver at night, 
as he extends it to signal a 
turn or stop, a Los Angeles, 
Calif., firm has just in- 
troduced a special safe- 
ty light. Designed to fit 
within a car at the 
back of the driver's 
window, the safety light 
can be installed in any 
make of car within a 
few minutes, The acces- 
sory has been endorsed 
by the Los Angeles Po- 
lice Department, which 
has installed a num- 
ber of the lights in 
its radio-equipped pa- 
trol cars. 


Signaling orm shows up plainly in light 
of the special lamp shown ot the right 
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legheny Mountains instead of over 
them, a new 
t 


Sie directly through the Al- 


mile superhigh- 
way between Pittsburgh and Harris- 
burg, Pa., will be opened for the first 
time this summer. Following the road- 
bed andoned railway, the super- 
is through seven miles of 
stly dug by the railroad 
Workers wearing special rub- 
ned helmets, upon which a 
ten-pound rock could fall from a twen- 
ty wt height without causing in- 
jury, completed the tunneling. The bor- 
ings help to keep all grades at a maxi- 
mum of three percent, permitting high- 
speed car and truck traffic over four 
concrete lanes. A motorist’s dream, the 
highway has no cross streets, railroad 
crossings, towns, or traffic lights. Its 
construction reduces the total vertical 
climb in crossing the Alleghenies from 
10,000 to less than 4,000 feet, materially 
reduci ving time, fuel consump- 
tion, and danger in winter on icy grades, 
while greatly increasing driving ease 
and comfort for motorists, Its route, 
ith relation to the present Lincoln 
Highway, is shown in the map below. 


Wearing shockproof hel: 
mets, engineers survey 
one of the tunnel bor- 
ings, The road narrows 
to two lanes in tunnels 


A section of the high 
speed, all-weather road 
from the Susquehanna 
to the Ohio. It has no 
grade-level crossings 


A glance at the map be- 
low shows how all steep 
jes are avoided by 
se of on abandoned 
jway bed and tunnels 


ALTOONA 
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SIS 


AN ARTIST sketches an exotic, streamline 
design on a giant blackboard. Sculptors 
model it full size in clay. Artisans carve it 
out of solid chunks of wood. Metalworkers 
fashion it in sheets of steel. Finally, a car of 
new and daring design is created, only to 
be driven virtually to destruction in brutal 
tests that will decide whether it shall be 


Designing new dashboords. 
Right, making clay "mock- 
ups" ‘of tentative models 
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How the New Cars Are Designed 


From sketches such 
as this come plans 
for new cars, Note 
transparent top 


scrapped, or become the newest product of 
a mass-production line. In the accompanying 
photographs, taken in the “art department” 
of the Chrysler Corporation, in Detroit, 
Mich., you See a few tentative models of 
the company's future cars. There, as in 
similar departments of other manufactur- 
ers, the endless process of improving the ap- 
pearance and performance of cars goes on 
behind locked doors, to make your car of 
two or five years hence a reality. 
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New Battery Tester 


QUICK checking of the condition of car 
batteries without removing them from the 
car is possible with a new accessory for 
service-station attendants. Cables attached 


Rubber on this hook prevents scratching the window 


Sealed-Beam Conversion Kits 


SEALED-BEAM lights can now be installed on cars a year 
or more old with the parts contained in a new headlight 
conversion kit. The change-over is said to be extremely 
simple. It merely is necessary to remove the rim, lens, 


and reflector from your 
present headlamp, install 
the new parts contained in 
the kit, make several wiring 
connections, and replace the 
headlamp rim. Adjustments 
are provided for aiming the 
lamps properly. Two types 
of kits are available, adapt- 


able to most standard ys 


makes of cars and trucks. 
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Speeds Car Service 


to the unit are readily clipped to one battery 
terminal and the car's ground. As a motor- 
ist touches his starter button, visual indica- 
tors register the battery's condition. 


Rattleproof Coat Hooks 
for Auto Windows 


WINDOW HOOKS for car doors that do not 
interfere with opening or closing the win- 
dows have just been put on the market. 
Coat hangers, coats, and other articles hung 
on them are held securely in place. Because 
the hooks are amply covered by rubber, 
there is no danger of their injuring the 
window glass wader normal vibrations, ac- 
cording to the manufacturer. In addition, 
they are effectively prevented from rattling. 


Parts like those shown 
above ond ot left fit 
sealed-beam lights to 
the headlamps of your 
cor in a few minutes 
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Car for Children 
Is Easy To Drive 


DesiGNen and built 
by Karl Newhold, of 
Roseville, Mich., an au- 
tomobile for children 
has an all-steel, racing- 
type body mounted on 
asixty-four-inch wheel- 
base. The diminutive 
car is powered by a 214- 
horsepower gasoline en- 
gine that drives the 
midget at a top speed 
of twenty-five miles an 
hour. Simplified con- 
trols consist of a steer- 
ing wheel and a com- 
bination lever that op- 
erates not only the 
starter, but the brakes 
and clutch as well. Out for a spin in the 


Three Map-Reading Aids for Tourists 


THREE new aids to help motorists fol- 
low their touring routes easily have just 
reached the market. Shown at the top 
left is a map case with transparent pock- 
ets on the front and the back for maps in 
immediate use, plus three pockets for 
extra maps, and pencil-holding loops. 
Below this is pictured another map ca: 
in which any map six and a half inches 
wide and under twenty-five feet long may 
be mounted on rollers and turned by 
knobs to bring a desired section into view 

below the transparent cover. 
‘The third item is a key chain 
and ring fitted with an un- 
breakable plastic magnifying 
glass to simplify the task of 
examining road maps in de- 
tail. 


cor, It can do twenty-five miles an hour 


ip 
maps move on rollers under a window. Right, 
key chain with unbreakable magnifying lens 
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CAR TIPS FOR 


Reflector Button 
Inside Door 
Protects Motorist 


For car repairs beside the 
road at night, it is a good 
safety measure to have a 
red reflector button fastened 
permanently on the inside of 
the left front door, or of 
either left door hinged at its 
front edge, as indicated in 
the accompanying sketch, If 
your doors are hinged at 
their rear edges, have a but- 
ton on hand that can be 
hung on a door handle when 
needed, Motorists coming 
from behind when the door 
is open will see the reflector 


Other cars! and be warned in time to 


shen give you and your car a 
reflector wide berth.—R. H. P. 


. RBURETOR 


Easily Made Gauge Tells 
Fuel-Pump Condition S 


‘A GASOLINE-PRESSURE gauge to show that 
your fuel pump is working can be made ~~ __ ( XO 
from a length of copper tubing, a pipe T, ™ 5 N 
and an old low-pressure oil gauge. The Tis pipe mA 
inserted in the line between the pump and TT 
the carburetor, and a new line run to the 
gauge mounted on the dash. For rubber- 
mounted engines, insert a flexible pipe to ab- 


fue 
sorb vibration.—R. McC. aS TANK 


Wheel Lever Aids Moving 
of Cars in Garage 


Two long bolts inserted in a four-foot 
length of two-by-four, as shown at the 
left, and hooked over at their ends, provide a 
highly useful wheel lever for moving cars 
about in a garage. In use, the hooks are in- 
serted in the spokes or slots of a rear wheel, 
and the handle pushed in the direction it is 
desired to move the car. One man can thus 
move a car easily. Rubber tubing pushed 
over the bolts will prevent marring the 
wheel finish—E. H. 


OIL-PRESSURE 
GAUGE 
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AMATEUR MECHANICS 


Long Magnet 
Recovers 
Dropped Parts 


MANY mechanieshave 
had the time-wasting 
experience of losing a 
key, washer, or nut in a 
transmission box or 
other out-of-the-way 
place in a car. A long- 
reach magnet will get 
them out in a hurry. I 
made one from an old 
Model T magneto mag- 
net, around which I 
shaped a length of 5/16” iron rod as shown, 
leaving parallel extensions about a foot long 
and an inch apart. The assembly should be 
seasoned for about twenty-four hours before 
attempting to use it, to become thoroughly 
magnetized.—R. S. 


sour Be 
LIFTED FROM 
TRANSMISSION 


Rubber Bumper Protector 
Is Old Inner Tube 


BY CUTTING a length of old inner tube in 
the manner shown in the illustration at the 
right, you can make an effective bumper 
protector for your car, Folded and stored 
under or beside the spare wheel in your 
luggage trunk, it will always be available 
for slipping on the bumper when you are 
called on to push a friend's car with your 
own. You will find that it will protect the 
finish of both your bumper and his from 
ugly scratches.—E. H. 


Greasing the surface to keep paint from chipping off 
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VACUUM PRODUC 
BY UNWINDING. 


How a common clothes- ~ 
pin can be used to get 
siphon action started 


Clothespin Starts Siphon 


You can use a clothespin to start siphon- 
ing gasoline from a car tank, avoiding the 
danger of sucking poisonous chemicals into 
your mouth. Pinch one end of a rubber tube 
between the jaws of the pin, and wrap the 
tube tightly over the whole pin. Place the 
other end in the liquid and unwind the 
tube. It will quickly fill with gas.—L. W. 


SECTION OF 
INNER TUBE 


SLIT FOR. 
BUMPER BAR 


This pottern will make o guard for most car bumpers 


Grease Saves Fender Finish 


WHENEVER I have to straighten out a 
banged-up fender that is not too badly 
mashed, particularly where the finish has not 
been chipped when the damage was done, I 
smear heavy cup grease on the outside of the 
fender. Then I go to work and hammer the 
metal back in shape in the usual way. I 
have found that when the fender is not too 
sharply dented, a refinishing job is seldom 
necessary after the greasing precaution has 
been taken, as the enamel is kept from 
cracking away from the metal by the heavy- 
bodied material—D. M. 
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Gus tapped the dent with his 
finger. "There's your noise mak- 
er,” he said. “I'll show you. 


Gus Listens, 


Garage's greasing rack was five years 

old and it wasn’t of an expensive make, 
but Gus Wilson nodded satisfaction when 
he looked at it. Then he turned to the 
brisk-looking young man who had brought 
the job in. 

“That's the way I like to see a car kept,” 
he observed. “Shows that its owner has had 
sense enough to learn something about the 
machine he’s driving, and that he isn't 
afraid of getting a little oil and grease on 
his hands. Without even stepping on the 
starter, I'm willing to bet you get good 
mileage out of the gas you burn, and that 
your engine does its job without making a 
lot of noise about it.” 

‘The young man laughed bitterly. “You'd 
win on the gas end of your bet,” he said, 
“put you'd lose on the noise end. That 
engine does make a noise—a queer sort 
of noise that I've spent a lot of hours and 
quite a few dollars trying to kill. But I've 


Ts tan-colored roadster on the Model 
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Then Looks 


never been able to even locate it, let alone 
Kill it. It's annoying, but it doesn't affect 
the car's performance.” 

“That so?” Gus said, immediately inter- 


ested. 


“How come?” 
bought the bus when it was three years 
old, and had about thirty thousand on 
its clock. I had new piston rings installed, 
spent several evenings getting everything 
else in first-class condition, and then started 
off on a two-week vacation trip. The first 
hundred miles or so were swell—no trouble 
at all. Then I began to hear that noise—a 
light tapping. It sounded to me like a 
valve stem chattering in its guide, or maybe 
a broken ring. I got out and looked things 
over as thoroughly as I could on the road, 
but didn’t find anything wrong. So I went 
on. So did the noise! But the car con- 
tinued to run all right. 

“That evening I checked things more 
thoroughly, but I couldn’t find a thing 
wrong. Next morning it was the same as 
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it had been the day be- 
fore—not a sound for a 
couple of hours, and then 
that tapping again. It was 
like that every day for 
two weeks, and it darned 


near ruined my vacation. 
“As soon as I got home Hands b 

I had the car gone over 

by the people who had Your Ears 

installed the new rings. ° ° 

‘They said that the noise 

was caused by the push 

rods, which were worn By MARTI 


and should be replaced. 
So I had them put in new 
push rods. Same thing all over again—I'd 
start out all right, but after I'd been driv- 
ing a couple of hours the tapping would 
start. 

“Since then I've had the car in a dozen 
shops, but no one has been able to find the 
cause of that noise. Now I've given up 
looking for it. But at that it still bothers 
me.” 

“Sure—it would," Gus sympathized. “You 
never hear it until you've been driving a 
couple of hours, hey? That looks as if—" 

He broke off, went over to the car, walked 
under the greasing rack, and ran'a fore- 
finger over a small dent in the lower fly- 
wheel cover. “That's been there ever since 
before I bought the bus,” the owner told 
him. “The first fellow who had her must 
have dented it driving in a deep rut—or 
maybe a heavy rock hit the cover.” 

Gus nodded. “That noise you were telling 
me about,” he said. “Is it any louder when 
you're doing fifty than it is when you're 
going about thirty?’ 
‘Not much louder,” the young man said. 
“But the taps seem to be a lot faster 
when I'm going fast. At fifty the noise 
sounds continuous.” 

Gus tapped the dent with his finger. 
“here's your noise maker,” he said. "I'll 
show you... . Hey, Harry, get that lower 
flywheel cover off, will you?” 

His helper took the cover off. 
Gus examined its inside surface 
carefully. Then he pointed to a 
small burr, on which the metal 
3 polished bright by friction. 
“There it is,” he said. “A tooth 
on the flywheel starter ring that's 
maybe only a couple of thousandths 
of an inch higher than the others 
just barely touches that burr on 
every revolution of the wheel. I 
suspected something like that when 

rou told me that the taps are 2 
Moser together when you are go- “SEY 
ing fast than they are when you 
are going slow. A noise like that 
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When It Comes to 
Curing Car IIIs 
You Can Save Your 


Tim's gray eyes spor- 
kled from behind his 
big round spectacles. 
“Trying to moke o few 
honest dollars," he said 
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always is hard to locate— 
it gets magnified, and by 
the time it gets out to you 
it might be coming from 
anywhere in the engine. 
Want me to fix it? Flat- 
i tening out the burr and 
y Using putting a little weld in the 
cover will do the trick.” 
and Eyes ricre's something I 
e don't understand,” the 
young man hesitated. 
“Why is it that I never 
N BUNN jeer the noise until T've 
driven a hundred miles or 
so?” 

“Expansion,” Gus told him, “That burr 
isn't high enough for t!at high tooth to 
hit it while the engine is fairly cool. But 
after a couple of hours of driving the 
engine gets good and hot. ‘That causes the 
metal of the flywheel to expand—and that 
makes the high tooth hit the burr. 

The roadster’s owner still looked doubt- 
ful. “I know—you've been stuck before on 
this job," Gus said. “This time you needn't 
take a chance. If you ever hear that noise 
again, drive in here and I'll give you 
back your mone; 

“Go ahead and fix it," the young man 
said. 

‘An hour later, tousle-headed young Tim 
Sheridan, his dog, Dodger, on the. seat 
beside him, drove into the shop in a sedan of 
"82 vintage and disreputable appearance. 

“What the heck are you up to now? 
Gus greeted his favorite disciple. 

Tim's gray eyes sparkled from behind his 
big round spectacles. “Trying to make a 
few honest dollars,” he said. “I bought this 
old wreck for fifty, and I've dug up a guy 
who'll give me a hundred for it—if I can 
make it run right. That fifty-dollar profit 
is exactly how much more I need to get 
me through my first year at Tech.” 

“That close? Good for you!" There was 
appreciation in Gus's voice. He knows how 


hard Tim has worked getting together the 
stake which will put him on the road to 
being able to sign “M.E.” after his name. 
“Well, what's the matter with the bus— 
senile decay?” 

“I don’t know what's the matter with it, 
Tim admitted. “What was the matter with 
it was that it was so full of carbon that it 
knocked whenever it tried to climb a hill. 
I've scraped the carbon out, and ground the 
valves. But now it dies on me whenever I 
speed up the engine. It'll keep going, after 
a fashion, with the 


“Forget it,” Gus growled. “Anyhow, I 
like trouble shooting. Keeps the old bean in 
working order. Did I ever tell you about the 
hardest trouble-shooting job I ever ran up 
against? It was four or five years ago. An 
ice-cream company down in the city bought 
a fleet of sedan delivery cars and outfitted 
them with dry-ice refrigerators. Before 
Jong, they began to find the cars’ transmis- 
sions dry when they inspected them, and 
the grease in the differential housing in- 
stead of where it belonged. The manufac- 

turer's service man 


choke all the way out, 
but when I put it in 
~-dead!” 

“Carburetor all 
right?” Gus asked. 

“Yes. I cleaned it, 
and adjusted it. Gas 
line, too.” 

“How about the 
valve clearances?” 

“Exactly what the 
book calls for.” this. 

“Then it may be the 
fuel pump,” Gus sug- 
gested. use them! 

“That's what  ~———— 
thought. But it isn't 
the fuel pump. I put in new diaphragms. 
Didn't do any good.” 

“Yes?” Gus said. “Let's have a look. 

He examined the pump and carburetor. 
“Start your engine, and let it idle,” he told 
Tim. ‘The engine idled smoothly enough. 
“Huh!” Gus grunted. “Now speed her up.” 
Almost at once, the accelerated engine 
stopped. 

Gus felt the nut where the gas line con- 
nected with the pump to make sure it was 
tight. “What's this?” he demanded. He 
held up his hand, his thumb and forefinger 
were covered with some sticky substance. 

“Shellac,” Tim said. “I put some around 
the line nut to make sure it wouldn't leak.” 

“You did, hey?” Gus grumbled. Deftly, 
he dismantled the fuel pump. Then he 
carefully examined the check valve. “Take 
a look at this. See? The valve is gummed 
to its seat. Some of your shellac worked 
back into the valve seat. Clean it out 
thoroughly, and put in a new check valve.” 

‘Tim examined the valve intently. “You're 
right—as usual,” he admitted. “The valve's 
stuck sort of half way—open enough to let 
sufficient gas flow through to keep the 
engine idling, but not enough to keep it 
running when you step on it.” 

It was quitting time, and Gus began to 
wash up. Tim perched on the workbench 
and rolled a cigarette. “You're a good guy, 
Gus,” he said, “I sure do need that fifty 
dollars, and now I'll get it.” 


134 


GUS SAYS: 


Somebody tried to tell me that car 
headlights are too bright nowa- 
days. That's as foolish as saying 
modern gas is too strong, cars too 
fast, roads too good. Remember 
They're all just as safe or 
dangerous as the car drivers that 
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told them to pack the 
rear-bearing lock-ring 
slots with ground cork 
—but that didn’t do 
any good, and neither 
did anything else that 
they tried. 

“The fellow who has 
charge of their garage 
is an old pal of mine, 
and when his boss be- 
gan giving him real 
| hell he called me up 

and asked me to go 
down and see if I 
could find the trouble. 
“They were having 
exactly the same grief with all their cars, so 
I worked on only one of them. I took its 
transmission down, and checked every part 
—O.K. I checked the alignment with the 
rear end—O.K. I did everything I could 
think of, and every night the car came in 
with its transmission almost dry and the 
grease in the differential housing. 

“I began to lose sleep over the job—and 
I hate to lose sleep. One day I got down 
to their garage just as the car I had been 
working on was driven in. I got under it, 
and as I took out the plug to check the 
grease I heard a peculiar sort of hissing 
sound. That was the tip-off. Without say- 
ing anything to anyone, I took a small 
electric hand drill and drilled a very small 
hole in the torque tube. 

“I was waiting when the car came in 
the next day, and I got under it in a hurry. 
The grease was all in the transmission, 
where it belonged, and I knew I had the 
trouble licked.” 

“All right,” Tim said. 
was the trouble?’ 

Gus grinned. “The ring and pinion gears 
created a suction which pulled the grease 
down the torque tube into the differential,” 
he explained. “The hole I drilled killed the 
suction. In the next year’s model the 
makers vented all their torque tubes. One 
of those little things—easy to fix, but the 
hardest trouble-shooting job I've ever been 
up against.” 
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inson Crusoe on his lonely is- 
one machine in a shop is 
to itself. If it is a circu 


law 


r saw, 
r instance, it may be the center for 
quipment. But let a shaper or 
Jed, and the situation is 
changed, for machines, like men, have 
onality. Each prefers a certain task 
works best in its proper surround- 
ings and with suitable companionship. 
A jointer or a circular saw, to handle 
long pieces of lumber, den 


nds a large 
ance in front or behind. A 

course, satisfies this need. 
ual small home shop, however, 
ce must be found by passing 
boards over benches and low ma- 


ating the machine near 
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- Your Home Workshop 


‘a door or a window, through 
which stock may be thrust 
for feeding or removing. 

A lathe, for most work, 
requiresonly tostandagainst 
a wall. Other power tools 
ally need but two feet of 
space in front and at the 
sides, It is evident, there- 
fore, that the placing of a 
machine depends not only on accessibility, 
but also on the size and shape of the room, 
the other machines, and the type of work 
to be done. 

‘The personality of the user also must be 
considered. The most convenient placing of 
equipment is often not the neatest, and if 
the owner is bothered by a lack of order 
and is oppressed by the feeling of restriction 
occasioned by irregular spotting of ma- 
chines, he may find it best to arrange them 
according to appearance rather than their 
most efficient use. 

This article suggests several arrange- 
ments for small shops equipped with from 
two to four individually driven woodwork- 
ing machines. There is also a diagram of a 
fully-equipped shop, such as a home work- 
shop club might own. It must be empha- 
sized that these are only suggestions, in- 
tended to help in placing accessories to the 
best advantage in the room the owner has 
available, Later articles will deal not only 
with the groupings of several machines, but 
also the use of line shafts, gasoline-engine 
drives, and special model-making layouts. 
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By EDWIN M. LOVE 


Left, two suggestions for work- 
shop layouts in a lean-to built 
on ck of a garage. Note 
alit in the wall for long lumber 


The best way to plan your shop is to make rough models of the ma- 
chines and move them about on a scale 


layout of the floor space 


These diagrams show no cabinets. Shouldn’t 
they be considered in a shop plan? 


It is the writer's conviction, as a result of 
much experience, that most accessories and 
hardware materials can be stored in cabi- 
nets under the machines and benches, and 
hand tools and lumber placed in racks on 
the wall or in hanging cupboards. Floor 
space is precious, so why build skeleton 
benches and mount machines on open stands, 
and then build floor cabinets to clutter up 
the room? Arrange the machines first, and 
adapt storage space to them. Cabinets and 
similar equipment will be fully considered 
in later articles. 


Could a shop be started in a single garage? 


If the garage is 12’ by 20’, as many are, 
it is possible to obtain a working space 
about 5’ wide by driving the car close to 
one side. This is rather narrow and limits 
the number and kind of machines that can 
be chosen, but it is much better than nothing. 

Considering everything, the layout sug- 
gested in Fig. 1 is quite satisfactory. The 
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a 


bench indivated is 6’ Iong, with cupboard 
room inside and a good working space at the 
vise end. With the scroll saw adjusted for 
cutting from the side, not only can small 
lumber be handled, but long decorative 
bands or cut-outs as well. 

‘The lathe is chosen because turning can- 
not be done by hand, or even imitated with- 
out prohibitive labor. If outboard turning is 
to be done, the machine is easily swiveled 
to a diagonal position. 


How can end space in the garage be 
utilized? 

Figure 2 is a good plan for a shop at the end 
of the garage. If a side door is present or can 
be cut in, set the circular saw near it, where 
long boards can be fed in, The saw, if 
equipped with rollers, can be pushed back at 
the end of the bench if the car encroaches. 
In this shop, moldings on straight work and 
outside curves are possible, but sawed curves 
and fretwork must be done by hand. 


Must benches, and machines other than the 
circular saw, be placed against the walls? 


No, Some of the best arrangements come 
from putting the ends to the wall, or even 


Saw and jointer combination is 
near a window, lathe 
way but availa! 
seroll saw is by second window 


A three-in-line plan. Longer 
boards can be passed over 
scroll-saw table by raising 
blade guide. Other end of 
lumber extends over a lathe 
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by standing equipment entirely out in the 
room, as in Fig. 3. This plan is excellent for 
irregular layouts, as in a basement. Notice 
that the drill press, lathe, and circular saw 
are within a radius of about 3’ from the 
bench vise. A scroll saw could stand along 
the back of the bench within the same circle. 
All machines are within a couple of steps 
from the bench. 


How may @ small lean-to or other addition 
toa garage be made into a shop? 


The plans in Figs. 1 and 2 would fit. Fig- 
ure 4 is an ingenious arrangement for an ad- 
dition built on the end of a garage 10’ wide. 
Although the room is but 6’ wide, long 
boards can be crosscut or ripped by the use 
of a circular saw of the overhead-track va- 
riety mounted on a bench at one end. A slit 
in the garage end and a large window oppo- 
site will allow stock up to 4’ wide to pass. A 
supporting bench is built in the garage. 

In Fig. 5, the bench and lathe are re- 
placed with a scroll saw, the saw bench 
serving asa workbench and cabinet. Machine 
crosscutting and ripping, jointing, shaping, 
disk sanding, grinding, scroll sawing, edge 
filing, die filing, and metal sawing are pos- 
sible in this shop. 


Should the first machines 


be arranged in the order 
they would take in a com- 


plete shop? 
Not necessarily. It is 
better to stand them where 


they will work to the best 
advantage, As more units 
are added, the work of cer- 
tain machines may become 
more specialized and they 
will be less frequently 
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used, so it may be better to shift them to a 
less desirable position. Nevertheless, the ar- 
rangement of the complete shop should be 
planned at the start so that windows, doors, 
and electrical outlets can be intelligently 
placed for that purpose. Minor deviations 
in the original plan can always be made if 
necessary. 


LAYOUT FOR 
FULLY EQUIPPED 
POWER-TOOL 
SHOP 
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What about the arrangement of a comme 
cial shop or one for a home workshop club? 


Always arrange the machines to save as 
many steps as possible. In the mass pro- 
duction of an article, the machines needed 
should be close together. Step saving is 
clearly shown in the diagram on this page. 

Another point to keep in mind is that if 
several men are working at once, the power 
tools should be so arranged that the oper- 
ators do not get in one another's way. 

(To BE CoNTINUED) 


~~ 5 


When planning o well-equipped shop, such 
2s for © home workshop club, arrange 
the loyout in advance ax a guide 
plocing electric outlets and other fa- 
cities, cot left is for 9 room 
12’ by 20°. Note how this layout saves 
stops. For exomple: A-|, operator cuts 
boord off; A-2, rips and joints it; A-3, 
shapes molding: A-4, sands it. For a 
1, he cuts stock to 
For band-sowed 
2 Cel, he cuts stock to length; 
C-2, lays out pattern; C-3, band-saws it 


In this orrangement band saw is by 
window, lathe con be used ot front 
or end, and shaper con handl 
ly long stock. A good groupin 
follow when the space is restricted 


At left, handy layout for a 
‘small shop having workbench 
ond two power tools. Note 
‘economy of steps. Window 
not needed next to machines 
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Two-Ply Baseboard Bends 
to Fit Curved Wall 


BENDING baseboards to fit curved walls 
can be done readily if two or more thin 
layers are used, as illustrated above. Apply 
them to the wall separately. Fasten the in- 
ner layer or layers with screws, and the 
outer one with finishing nails. If the bend is 
sharp enough to require it, screws can also 
be used at the bottom of the outer layer 
where they will be concealed by the floor 
molding.—JouN Movkocit. 


Electric Iron Smooths 
Sanding Disks 


STICK adhesive applied to sanding disks is 
likely to produce an uneven coat, especially 
if the metal is cold, After putting the sand- 
paper disk in place, cover it with a sheet of 
wrapping paper and press it with a fairly 
warm electric flatiron. The disk will adhere 
quickly, and all lumps of adhesive will be 
leveled off.—Lestir Kt 


The disk of sondpaper is covered with wrapping 
paper and pressed with a fairly warm electric iron 


Using Blowtorch Near Woodwork 


WIIEN it is necessary to use a blowtorch 
on plumbing near beams, flooring, or other 
woodwork, a quantity of wet powdered as- 
bestos may be placed on the area where the 
flame might reach to prevent a fire hazard. 


Adjustable Cut-Off Gauge Added to Circular Saw 


Made as shown at the right, 
the gauge is held with the 
gular miter-gauge clamp- 
ing attachment of the saw 
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Ir THE miter gauge of your circular saw 
is equipped with a clamping attachment, 
you will find it easy to cut small pieces of 
wood to exact size with the aid of this ad- 
justable stop. In the original, the measure- 
ments on top of the body piece were scribed 
in and afterward inked, but a short rule may 
be let into the wood and will serve as well. 
Dimensions of the original 
attachment are given at 
the left. 

In use, the jig is slipped 
under two of the clamping 
screws, and the right edge 
of the body section is 
brought just up to the saw 
teeth and clamped. The 
sliding stop block is then 
set at any point desired 
and clamped. —G. H. S. 
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Planing Vise Adjusts 
Itself to Any Wood 


For planing the edges of different thick- 
nesses of wood, ranging from very thin up 
to 2", I have for years used the quick-acting 
vise shown at the right. It can be made 
small for model work or larger for general 
work. One great advantage is that it does 
not obstruct the surface of the workbench 
as is the case with the V-type planing stop 
so often used. A powerful spring is required. 
‘The one on my vise was taken from an old 
iron bed.—Apsorr B. DAVIS, 


IN LAYING out accurate measurements on 
wood, it is best to make the marks with a 
knife or a rather hard, sharply pointed pen- 
cil. If the rule is old and worn, measure 
from the 1” mark rather than the very end. 


Light nae Wall Rack for Small Ornaments 


INpooR clothesline is used as the support for the three 
shelves of this attractive wall rack for holding small 
ornaments. The shelves themselves are laid out on 4" 
plywood, and the scalloped edges are cut with a scroll 
saw. In the corners, 3/16” holes are drilled for the cord. 
One coat of flat white paint or enamel undercoater is 
applied, and one or two coats of enamel of any color. 

In stringing the shelves, one piece of cord is use‘ 
It is carried through the holes as indicated by the as 
rows in the assembly diagram. To support the shelv 
string is knotted around the cord as shown in one of 
the photographs. Tassels are formed on the loose ends 
of the cord by unraveling the strands. Adjust the shelv 
to hang evenly before tying the bow permanently. 


Scalloped 
edgesoresawed 
‘on the shelves, 
which ore then 
nted and 
rao together 
by means of 
one length of 
white cotton 
door cloth 
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By CHARLES JEGLINSKI 


SEAMAN'S ship chest sug- 
gested the design of this 
useful piece of furniture. 


It can be used for holding 
toys, and there is a rack in the 
cover for story and painting books. 
The lid, which is upholstered, 
serves as a handy seat for 
dressing a child. The chest is 
equally appropriate for older 
boys and girls. 

Pine, cypress, or other soft- 
wood may be used. The chest 
proper is first assembled from 
4%" boards. It can be built 
as an entirely inclosed box, 
and the lid section then cut 
away, or it can be made up of 
boards of assorted widths. 
However, I happened to have 
a 914” board, so in making the 
original, I fastened two pieces 
914" by 30%” and two pieci 
915" by 154%” with screws 
set into counterbored holes. 
These holes were plugged 
with %” dowel pegs %” long, 
sanded round on one end. The 
bottom was cut and nailed 
inside, the nails later being 
covered by the rope trim. A 
three-sided top section was 
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then made to fit on the upper 
edge of this box at the rear. It 
was doweled and glued in place, 
and a %%" board 5%” by 30%” 
was glued over this. 

In making the cover frame, 
notice that the front piece over- 
laps the two sides and the back 
fits on the inside. The front is 
screwed and dowel-pegged to 
match the chest. A top 14" by 
11%" by 30%” is glued and 
nailed on. ‘The bookrack is then 
added as shown. 

‘The ornamental rail is shaped 
on the spindle shaper, but it 
could simply be beveled. The 
back and sides are mitered to- 
gether. Cut the sides to the 
quarter-round shape indicated, 
and assemble with dowels. 

Four handle brackets are cut from %” 
stock and given a molded or beveled edge. 
Bore a %” hole in the center of each for 
the rope handles. Screw the brackets from 
inside of chest, and use glue also. They are 
placed 5%” from the edges of the chest, 
front and back, and %” from the top. Do 
not add the rope handles until after stain- 
ing and finishing the chest. 

Maple stain is brushed on the wood and 
wiped off with a clean cloth. Allow this to 
dry overnight, then apply three coats of thin 
orange shella Rub with 3/0 steel wool. 
Add a hand-painted boat or a nautical de- 
calcomania (transfer) if desired. ‘Then 
polish the wood with furniture wax. 

For upholstering, a nautical design in 
chintz or cretonne is used. The cloth, with 
the finished side down, is laid to overlap 
the back edge of the lid only 1”. A piece of 
any ordinary cloth is laid on top of the up- 
holstery material. Cut a \%” wide strip of 
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The chest holds 
«@ lot of toys and 
there is a rack 
in the cover for 
story and pai 
ing books. The 
is upholster- 
ed in the simple 
way shown below 


ails 
‘ U 


COVER 


thin cardboard and tack to the very edge 
of the lid over the edge of the two fabrics 

A pillow is now sewed up to the width and 
length of the cover. Fill it with mohair and 
sew the opening. Let the two pieces of cloth 
dangle over the back of the lid and tack the 
pillow in place. A strip of cotton is next 
laid around the two sides and front to pad 
the sharp edge of the cover. The two fabrics 
are pulled over the pillow and tacked to 
overlap the sides and front 1”. 

Cut a strip of the upholstery material 
14” wide and long enough to go around the 
three sides of the lid. Cut a strip of card- 
board 14” wide and fold the cloth around to 
make a binding. Tack this around to cover 
the tacked edges of the cloth. A 5%” white 
cotton marine rope is now nailed over the 
binding with 1” brass roundhead nails. 
Large scalloped upholstery tacks are nailed 
in at each end to cover the ragged end of 
the rope. Do the same at the bottom. 
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ese: Sg Gun Cabinet 


CERTAIN rough-and-ready simplici- 

ty makes this knotty pine cabinet 

"Sex “ particularly appropriate for a 

| sportsman’s room. It is finished in 

a rich amber tone, and the silhouette of a 
dog ornaments the upper part of the door. 

The cabinet is 63” high, 161%” wide, and 
10” deep, outside measurements, Dimen- 
sions of all the pieces are given in the list 
of materials, and the parts have been let- 
tered for ready identification. 

Except for the plywood back, the cabinet 
proper is constructed of dressed white pine. 
‘The exposed parts are of a grade having 
sound knots; the gun rack and minor parts 
are clear stock. The thickness is nominally 
1", but actually the wood is about %” thick. 
‘The widths can be changed slightly, if nec- 
essary, to suit the stock widths of the ma- 
terial available. 

‘The rear edges of the sides A and the top 
and bottom B are rabbeted so that the \” 
thick plywood back can be set in. The dog 
silhouette (either design may be used) is 
cut from %” thick 
pressed composition 
board and glued on. 
‘The gun rack G is bored 
for pegs, spaced 1%" 
apart. It is best to leave 
these unglued so that 
some may be removed 

necessary when it is 
desired to store double- 
barreled guns. 

The wood is finished 
with amber stain and 
thin coats of orange 
shellac, rubbed between 
coats with steel wool. 


144 WOODWORKING POPULAR SCIENCE 


of Knotty Pine :"*:2 


LIST OF MATERIA 
part N° Name Material oT. W. 
A 2 Sides Knotty pinel 10 
B 2 Top, bottom Se ge ie 
C 1 Drawer front - a | 
D 1 Lower panel = | 5 
E 2 Doorsides - = 1 
Fi 1 5h 
Gi a | 
H 2 1 1% 
I 2 1 4 
J 1 1 1% 
K 2 1 1 
L 2 1 1 
M 2 Drawer sides ¥ 4% T 
N 1 Drawer back Led 2) * 6 
P 1 Drawer bottom Fir plywood % 8% 
g 1 Cabinet back % 16 
1 Dog silhouette Pressedwood % 9% 
jote: All dimensions are given in Inch 
7 a 2 Either of these silhouett 
be ured to decorote the cabinet 


Gauge Simplifies Panel Marking and Saw Jointing 


Mabe on the circular saw in a few 
minutes, this hardwood gauge is used 
on a yardstick for marking panels and 
other large work. It also serves to hold 
a piece broken from a discarded file of 
about the same cross section as the 
yardstick so that the teeth of handsaws 
‘can be jointed easily to a straight line. 
Shape the parts as shown in the draw- 
ing below, but don't cut the bevel for 
the wedge slot until after the wedge is 
made. ‘The slots can be cut on a circular 
saw. Be sure to make the two main 
parts of the gauge a pair, that is, richt 
and left hand, so that they fit together 
correctly.—R. L. 


Using the hardwood 
gouge and on or- 
dinary yardstick to 
mork co meosure- 
ment on plywood 


To joint the teeth 
of a handsow, fit 
@ piece of a dis- 
corded file in the 
gouge, o: ot left 
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A Drafting Table for Use at Home 


The board is 


hinged to the 
front rail so 
that it con be 
lifted up and 
rested upon a 
narrow piece 
that turns up 
ot the bock 


Above, the table 
may be placed in 
@ foyer or hall 
way. Below, the 
fable opened up 


ramet FE =T 
Prey 


ERE is a home drafting table suitable for 

@ small apartment. When closed up, it 
can be placed in the foyer or hallway and looks 
like an ordinary flat-topped table. 

‘The center section of the top is a standard 
drawing board purchased in an art supply 
store, The remainder is constructed from 
clear white pine. The only hardware required 
is four pair of brass butt hinges 2%” long and 
about 114” wide when open. 

Use a jig for lining up the holes in the rails 
and legs for the %” dowels with which the 
table is assembled. Before gluing, cut the 
front rail to the shape shown, and cut %” 
by 114" notches in the side rails for the sliding 
bars. Use long bar clamps in gluing the frame 
and let it dry overnight before removing them. 
Next, mount the drawing board by hinging it 
to the front rail so that it can be lifted up from 
the back and rested on another piece of wood 
that is hinged to the back rail. 

Sand the table thoroughly and 
either apply a stained finish or paint 
to match other furniture or wood- 
work in the room.—A. J. SODARO. 


A 1-QT. CARDBOARD milk carton that 
has been washed out makes a good 
quart measure for use about the shop 
or home with oil and other liquids. 
The measure may be thrown away 
j after use—O. W. Lyon. 
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Stripes of Pain 
Anchor Stop Nuts 
on a Drill Press 


DRILL-PRESS stop nuts often 
loosen and work down the screw 
when the machine is being used for 
boring holes of uniform depth. This 
can be prevented by applying a 
stripe of varnish or paint length- 
wise of the screw. When dry, it 
makes the nuts bind sufficiently to 
hold one in position long enough to 
drill two or three holes. 

This procedure avoids the bother 
of running the lock nut down the 
screw and often saves considerable 
time—L. K, | 


Jack Acts as Veneer Press 


CONFRONTED recently with the problem of re- 
covering a number of badly worn table tops with 
linoleum, I rigged up a large veneer press under a 
good-sized brick lintel.” A house jack and a piece of 
4” by 4” stock provided pressure at the center, and 
j hand screws were used around the edge.—E. 
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PLANING END GRAIN [WOODWORKING] 
PLANE FROM DIRECTION 
eS SrHAING aA) 1. 1t the board is wide enough to be 


1 
| 
| 
I 
M7, planed halfway from both edges, sup- | 
port the free end on the bench top by | 
clamping a hand screw to it as shown. | 
2. If the board is narrow, but never- 
theless wider than the finished width | 
is to be, cut off one corner to prevent | 
VB wood from splitting. 3. When the | 
FINISHED. WIDTH board is narrow and of the finished | 
width, clamp another board behind it | 
in the bench vise. A “shooting board” | 
like the one illustrated may also be 
used in this case. Hold the board | 
against the stop and use the plane | 
Huns resting on its side. A jack plane, | 
Envor smooth plane, or block plane can be | 
NARROW pe ae used on end grain, depending upon | 
Loans eee oe on circumstances, but’ for most small 
‘SHOOTING BOARD” WOFk the block plane is best. | 
I 
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PRING collets afford an accurate, con- 
venient, and speedy means of holding 
drill rod and other finished bar stock 
in the lathe as illustrated in Fig. 1. 

They can easily be adapted to a precision 
lathe by the homemade draw-in chuck at- 
tachment shown in the accompanying photo- 
graphs and detailed in the drawings at the 
end of this article. The drawings are exact- 
ly half the size of the attachment made by 
the writer for his own small lathe, but the 
dimensions obviously will have to be adapted 
to the lathe with which the draw-in chuck 
is to be used. 

A collet adapter, draw-in spindle, and 
spindle cap (Fig. 2) are the parts needed, 
and these can be made on the lathe itself. 
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‘This particular attachment was designed 
for a 9” lathe with a 4” hole through the 


headstock spindle. The collets themselves 
may be purchased or made. 

The handwheel in this instance was taken 
from a discarded valve. It was, however, 
given a finished appearance by being ma- 
chined all over and polished bright. It was 
then bored to fit the hollow draw-in bar as 
in Fig. 3. 

The hollow bar is a piece of cold-drawn 
seamless steel tubing 1314” long with an 
outside diameter of %” and an inside di- 
ameter of 9/16". This was chucked in the 
lathe to run dead true, and bored and 
threaded %;”—26 threads on the inside to 
receive the end of the collet. The tube was 
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now placed between centers and turned 
smooth as illustrated in Fig. 4. The center 
section was relieved slightly in this opera- 
tion to avoid any possibility of its binding 
in the headstock spindle hole. 

For the next step it was necessary to fit 
the handwheel to the tube, To clear the 
gear guard of the lathe, the wheel had to be 
placed in back of a long collar. The collar 
was recessed to fit over the back end of the 
spindle as shown in the drawings. This re- 
cess accurately centers the outboard end of 
the drawbar when in use. 

The collet adapter shown in Fig. 2 is best 
made from a short bar of tool steel. Turned 
to dimensions and finished on the outside, 
as in Fig. 6, it was cut off and inserted in 
the spindle hole of the lathe. Here it was 
drilled and bored as in Fig. 7, and then care- 
fully brought to dimensions, that is, twice 
the size shown in the drawings. Great care 
was taken in the boring of this part, as the 
collet must be supported at each end only 
and have clearance in the center for spring. 
‘The accuracy of the whole attachment de- 
pends largely on the accuracy of the work 


and Spring 


on the collet adapter. Every effort should be 
made to machine it perfectly. 

A feather, as shown in the drawing, is 
needed to drive the collet, and the adapter 
was drilled as in Fig. 5 to receive it. Rivet- 
ing this in place finishes the adapter, which 
is then ready to receive the collets. These 
may be purchased or made up by the method 
to be described. 

The spindle cap, also shown in Fig. 2, was 
made ‘o afford protection to the threaded 
end of the headstock spindle nose. A short 
piece of cold-rolled steel was chucked as in 
Fig. 8, bored, and threaded, the inside di- 
mensions exactly duplicating those of the 
small faceplate that comes with the lathe. 
When threaded and counterbored, it was 
knurled while chucked as in Fig. 9. This 
finished the work on the attachment. 

‘The spring-tempered collets are best made 
from tool steel, hard- 
ened, tempered, and 
ground accurately to 
size. A set of eight, 
ranging in size from 
1/16” to 14" by six- 


tenths, is desirable (Fig. 2). It is well to 
use a bar of steel slightly larger in diameter 
than the collet, and 4,” longer. This makes 
the blank about 7%” by 3”, which is chucked 
as in Fig. 10 and centered on both ends. 

A roughing cut is taken before mounting 
the stock in the center rest, where the large 
clearance hole is drilled and bored (Fig. 
11). The outer end of the hole is beveled 60 
deg. to receive the tailstock center, and the 
collet is turned to shape as shown in Figs. 
12 to 15. A slight allowance must be made 
for grinding to exact size after hardening. 
The %"—26 thread is cut on the end as 
shown in Fig. 16 to fit the threaded hole in 
the draw-in spindle. While still in this posi- 
tion, the keyway for the driving feather is 
milled as in Fig. 17, and the three slots are 
cut (Fig. 18). These slots are not cut through 
the center support left on the collet, but 
should be cut far enough out to clear the hole 
and far enough back to allow for spring in 
the collet. The metal-slitting saw should be 
thin and of small diameter. 

The collet can now be mounted in the 
adapter in place on the lathe spindle, as 
shown in Fig. 19, where the hole to receive 
the work is drilled slightly smaller than fin- 
ished size to allow for grinding after hard- 
ening. The finished hole size should now be 
on the end of the collet, and it is 
ready for hardening and tempering. 

If an open fire is used for hardening, it is 
best to place the collet in a metal tube and 
bring to a low red heat. ‘Then plunge it a 


stampe: 


Checking diam. 
A eter of collet 
blank after it 


<= her been turned 


~ 
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little over half its length in wa- 
ter. The temper is now drawn, 
and the collet is ready for grind- 
ing to finished size. ‘This is done 
in the lathe with a tool-post 
grinder as shown in Fig. 20, or 
a hand motor grinder could be 
arranged to do the work. 

In Fig. 21 the hole is being 
ground to size by the internal 
attachment of the grinder, 
which should be operated at the 
highest possible spindle speed. 
The lathe itself is run at a slow 
speed. 

Figure 22 shows the center 
support being ground away. 
After being polished, the collet 
is ready for use. 

The hole size of the collet 
should closely approximate that 
of the work to be held, and the 
collet should never be closed 
without work in the hole. 
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A Jig for Cutting 
Miters Speedily 
on a Table Saw 


Maple strips underneath the miter 
boord slide in the grooves of the 
sow table ond guide the jig os o 
miter is cut by the circular saw 


Using the jig to cut a miter 
‘on a crown molding. A great 
many uses for the board can 
be found in @ carpenter shop 


IN A carpenter shop where a great many 

inside and outside miters have to be cut, 
the time spent in making this miter board 
for a circular saw will be saved over and 
over again. 

‘The board is made of %” plywood with 
maple cleats at the ends, one on top and 
one below, as shown. Maple guides are 
fastened with screws through the top to fit 
the saw table grooves accurately. These 
should be so placed that the saw cut may 
be made in the middle of the plywood after 
the guides are in place by turning the saw 
up through the plywood. Fasten the fences 
accurately and strongly with screws from 
the underside after placing glue beneath the 
mitered ends.—CHARLES A. KING. 


Tap Wrench Holds Rods and Tubing for Threading 


A TWO-PIECE adjustable tap wrench of the ten-cent 
variety is useful as an improvised vise for holding 
small diameter rods, tubing, or pipe for threading. It 

gets a good grip 

without excessive 
How o small rod is pressure, and doesn’t 
held for threading chew the stock up. I 
have even threaded 
%” iron pipe in this 
way without difficul- 
ty. ‘The wrench can 
be carried in the 
pocket and elimi- 
nates the need of a 
heavy vise.—A. T. 
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Wooden Rack Protects 
Bits from Damage 


For holding twist drills, auger bits, and 
other tools which should have their ends 
protected, a rack may be made of two 
strips of wood with holes bored as shown 
below. The strips are so spaced that when 
the upper end of the tool is pushed into an 
upper hole, the lower end can be swung in 
and dropped into a lower hole, yet the tool 
does not drop down so far that the upper 
end is released. To remove the tool, simply 
lift it up and swing the lower end out. 


f parallel wooden strips having 
aligned vertically. Upper holes must be d 


Two Small Tapered Parts 
Turned at One Setting 


CONSIDERABLE time may be saved when 
turning several tapered parts for lathe 
fittings, handles, and the like if two are 
turned on one piece of stock. Separate the 
tapers after fitting to the socket. In the 
case of lathe fittings, insert the tapered 
shank in the headstock spindle to hold it 
while doing any additional machining. 
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SECTION OF 
RADIATOR HOSE 


Workshop Towel Hangs 
from Rubber Holder 


IF A suort piece of radiator hose, cut as 
shown, is tacked on the wall of the work- 
shop above the lavatory, it forms a quick- 
acting holder from which the towel may 
be jerked carelessly without being torn, 


Worn Grinding Wheels 
Cut into Tiny Ones 


‘Toot-post grinding wheels 1” in diameter 
and smaller are rather expensive in com- 


parison with wheels from 4” to 6”. When, 
therefore, bench grinder wheels of %” to 
4%" face become worn too small to cut 
properly or are accidently broken, it pays 
to cut them up into small wheels. Chalk one 
side white, draw the desired circle with 
pencil, and drill the hole with a regular 
drill, but use water for a coolant. Shape the 
diameter with a bench-grinder wheel; then 
dress the small wheel as required. 
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Lathe Tailstock Arbor Holds Faceplate or Chuck 


AN ARBOR of the type shown is 
‘a useful lathe accessory for holding 
a chuck or faceplate in the tail- 
stock. It is handier than an or: 
nary drill pad because, when a 
faceplate is fitted to it, metal or 
wood pieces can be attached to 
serve as a jig for drilling duplicate 
pieces. The drill or drill chuck is 
held in the headstock spindle. ‘The 
special arbor should be finished in the spindle of the 
lathe. If the work is carefully executed, it should 
be true to less than 0.001” as to squareness when 
placed in the tailstock for mounting a chuck or 
faceplate.—ELMER A. HUBBARD. 


TO GRADUATE accurately the side or circumference 
of a handwheel or similar part, fit the required lathe 
threading gear to a suitably made head center; fit 
an indexing screw to a member bolted to the bed 
of the lathe, and scribe with a sharp-pointed thread- 
ing bit set in a tool holder and at right angles to the 
conventional position.—H. J. C. 


Solder Coiled Compactly 


A CONVENIENT way to handle wire solder, 
especially when it is necessary to get into 
tight places, is to roll it around a pencil, 
then pull the pencil out and push one end 
of the wire back through the center as 
illustrated at the left. Wind the loose end 
down around the straight end. As you use 
up the solder, pull the end out.—P. R. 


INK FOR MARKING METALS [FORMULAS ] 


Gum arabic 8 grams Copper Sulphate 20 grams 
Sal ammoniac 1 Hydrochloric acid, concentrated 10 cc. 


Lampblack a * Water 20 cc. 


Soften the gum arabic in the heated water; add the acid slowly while 
stirring; then the sal ammoniac; next the copper sulphate, and finally the 
lampblack. Apply with a fresh steel pen, a quill cut from a large feather, 
or a rubber stamp. Before using the ink, see that the metal is freshly 


polished, and clean it with denatured alcohol and a cloth. 


jn a a ce 
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Brush Presses Inner Tube 
Against Buffing Wheel 


IN SEARCH of a convenient handle for holding 
inner tubes safely against a buffing wheel pre- 
paratory to patching them, one mechanic dis- 
covered that a discarded paintbrush was well 
adapted to the purpose, as illustrated at the right. 


WHEN soldering the outside of the bottom and 
sides of milk cans, pots, pails, and the like, it 
helps to place an electric lamp beneath or inside 
the article. Any holes can then be readily seen. 


Old Table-Lamp Standard 
Utilized as Lathe Light 


AN OLD table- 
lamp standard, } 
with base removed, 11, inner tube is beld safely ogains? the 


was used for this buffing wheel with the aid of the old brush 
lathe light. It was 


fase ce tua cae Paper Glued to Thin Shims 


riage with a small A i 
tonkst aate te for Easier Handling 
of illumination is To LAY out and cut shims from very 


most practical be- thin brass or steel, first glue a sheet 
cause the light of white paper on the stock. When 
moves with the dry, the stock is much ‘ier to 
carriage and there- handle, and the holes and shapes can 
fore is always di- be marked plainly with a sharp pencil. 
rected on the tool ‘The paper is removed after the shims 
so the operator can have been cut by soaking them in 
see what is done. water for a few minutes, then peeling 
—D. D. FULMER, it off.—CHARLES HOMEWooD. 


| LUBRICANTS for britting, Counterboring, Countersinking [SHOP METHODS] 

iT = SUITABLE LUBRICANTS 

| Dry] Milk [tard otj PArgiin | Soap. Tacerosene] Turpentine] Sas, 

| Saupe x cae 

fl 

| soe x 
Tones 

| Cast iron x 

| Copper x 

| Glass xt 

I Ferd steel wax x x x 
igh-epeed steel 

| Lead 

I 

i} 

I 

I 

1 

1 

H 

| 


MATERIAL BEING 
WORKED 


Malleable iron 
Monel metal 
Soft alloys 
(of aluminum, ete) 
Soft steel 
Wrought fron I x 
% Water, 236 pt.; soft soap, 1 oz.: sodium carbonate, 1 om. lard oll. 1 os. Mix and boll forty minutes before using. 
 Sodiuin carbonate (sal soda, Washing soda, etc.) in water. The sodium carbonate used by photographers Will do, 
} Dissolving camphor in the turpentine will improve the action in drilling Elass. 
Bie ow feed in eliing 

(ote: Never use lubricating oll on a dril bit. 
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Machine steel x x 
x! 
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HOW TO REMOVE DRIP STAINS 
FROM ASBESTOS SHINGLES 


My new asbestos shingle side walls 
have a drip stain here ond there 
under window sills. | have tried to 
remove these with gasoline, but with 
no effect. What should | use? 


Use one cup of trisodium-phosphate 


powder to a pail of hot water. Scrub 
the stained area thoroughly, then rinse 
with clean water and a sponge. 


WHY OUTSIDE PAINT CHECKS 


Last year we painted our house blinds, and 
now they are badly checked ond alli- 
gatored, Did the pointer use too much 
drier, or what is the trouble? 


It is possible that too much drier was 
used, but it is much more likely that a hard- 
drying paint was applied over a soft coat, 
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in which case alligatoring or checking al- 
ways occurs. The use of prepared paints 
over lead and oil will cause the same thing. 
Either system, however, is good when used 
throughout. 

‘The only practical method is to strip the 
blinds in a tank of boiling trisodium-phos- 
phate solution, using a pound to a gallon, 
and scrub them clean with a palmetto fiber 
floor scrubbing brush. Hose off with clean 
water, let dry thoroughly, sand where nec- 
essary, and repaint with the new, nonfading 
type of outdoor enamel intended for trim 
and trellises, Two coats will be required. 


WHAT TO USE FOR RUBBING 


I notice that you. specify the use of FFF 
pumice stone and crude oil for rubbing 
varnish. | have always used rottenstone 
and linseed oil. Which is better? 


FFF pumice stone and crude ofl or light 
golden paraffin oil do a better and faster 
job than does rottenstone. The latter is too 
fine and too slow for anything except pol- 
ished pianos, which, by the way, are seldom 
polished as in the past. Linseed oil should 
never be used in rubbing as traces left in 
corners dry to a sticky mass that is hard to 
remove. The crude oil or paraffin oil is easy 
to remove with a stiff brush and a mixture 
of one part oil and two parts gasoline. Wipe 
clean. 


PAINTING WITHOUT DRIPS 


I have been decorating my living rooms 
with the new type of water casein wall 
paint. | find this material most satisfac- 
tory, but the brush drips badly, especially 
on overhead work. How can | stop this? 


Master painters frequently give their men 
two 6” brushes for this work, only one of 
which is used at a time. One brush is dipped 
1%)”, spatted against the inside face of the 
pail, and then used to brush overhead. This 
is continued until the brush starts to leak, 
at which time it is wiped across the edge 
of the pail until clean. It is then hung on the 
pail with a hook, and the work is continued 
with the second brush. 

In lieu of a second brush, get @ child’s rub- 
ber ball, cut it in half, punch a hole in the 
crown side, and slip tightly over the brush 
handle with the hollow side facing the bris- 


POPULAR SCIENCE 


tles. The cup thus formed will stop leak- 
age if wiped out from time to time. 


REMOVING OLD CALCIMINE 


I recently purchased an old New England 
farmhouse, which | wish to remodel for a 
summer home. The interior walls, while 
sound, are covered with calcimine or 
whitewash, but | want to give them an 
eggshell oil-paint treatment. How should 
they be prepared? 


‘This work is best done by two people, 
one of whom uses a pail of warm water 
containing a cup of vinegar to sponge 
and wet the surface thoroughly. The 
second person follows within a few min- 
utes and uses a palmetto brush and a 
pail of water containing one cup of tri- 
sodium-phosphate powder to loosen and 
wash off all traces of whitewash. A wide 
putty knife may prove of value in speed- 
ing up the work. Let all surfaces dry 
with wide-open doors and window: 

Cut out any cracks or dents and repair 


KEEP BRUSHES 
OUT OF WATER 


Recently I read that 
many painterskeep 
brushes soaking in 
water when not in, 
use, but isn’t this 
very harmful to the — 
bristles? “ 


#) 


be f 


Whoever wrote 
that ought to be 
fined $50 or given 
six months in jail! Suspend occasionally 
used paintbrushes in a mixture of half 
pure turpentine and half pure raw lin- 
seed ofl so that the bristles remain 
straight and hang clear of the bottom of 
the container by at least 1”. Wipe such 
brushes dry before using. They will keep 
in perfect condition. Water, on the other 
hand, makes the bristles soft and flabby. 
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PAINTING RESINOUS WOOD 


Here in the south we 
have trouble with 
pine resin streaks 
showing up on our 
outside trim, The 
paint cracks like on 
alligator’s skin and 
is now peeling off, 
How can I cure this? 


Have a reputable 
painter burn off the 
broken-down coats 
after you have ob- 
tained written per- 
mission from your 
fire insurance company to do this work. 
Without this permit you take a chance 
on having all your fire insurance invali- 
dated. 

‘This burning is necessary, first, to re- 
move the old paint, and second, to draw 
out the excess resin from the wood. Sand 
the trim. Prime with aluminum bronze 
of the varnish grade, using 2 1b. of bronze 
in 1 gal. of outside spar varnish. Wet the 
bronze to a paste with turpentine before 
adding the varnish. Brush out well, dry 
hard, and then give two coats of first 
quality paint. Sand the first coat lightly 
when dry. 


with patching plaster. Dry hard and cut 
down with No. % abrasive paper until level 
and smooth. Then proceed to use the egg- 
shell wall paint according to the manufac- 
turer's directions. 


PRESERVING COPPER SCREENS 


A previous tenant painted our copper 
screens black. How can I get this off? We 
live near the seashore, so what should | do 
to keep the copper from turning green? 


Lay the screen down over a sheet of metal 
or any building board that has been given a 
coat of hot paraffin to stop absorption. Use 
a heavy bodied or marine-type varnish re- 
mover on the screen wire. Apply with a 
slow, flowing motion in one direction only; 


THE HANDY MAN 157 


UW 
WATER USED FOR FINAL RUB 


Why do you use wet cotton waste for 
a final rub after crude oil and pumice 
stone? 


The use of clean, white cotton waste 
or a piece of wrung-out cotton flannel 
to clean up and polish after oil rub- 
bing is a long-established practice in 
the coffin industry. This method pro- 
duces a rich, semipolished sheen not 
obtainable in other ways and removes 
any “stop marks” left by the felt rub- 
bing pad. Rubbing pads used with oil 
should never be used afterward with 
water or they will become hard and 
glazed. If that should happen, soak 
the pad overnight in gasoline and 
clean with a dry scrub brush. 


let stand ten minutes, test with the finger 
to see if the finish is cut down to the wire; 
then scrub loose with an ordinary palmetto 
brush. The wire must press against the 
backing material throughout because cop- 
per or bronze mesh is too soft to stand un- 
supported pressure. 

Turn the screen over and repeat the 
process very carefully to prevent springing 
the wire. Give a final wash with another 
scrub brush and denatured alcohol. Clean 
up the frames as well. Let dry overnight, 
then give a light brushing, from both faces, 
of outside spar varnish. Blow out any places 
where the varnish has bridged the meshes. 
‘The metal will not be corroded by salt air. 
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PREPARING A PLASTER WALL 


We are planning to wall-paper several 
rooms in our new home, but have been 
warned that the plaster may be too fresh 
and that this might cause discoloration or 
other trouble lat-r on. Is there any way to 
test the plaster? 


Before wall paper is hung on a plaster 
wall it is important that the plaster be in 
good condition without “hot spots” caused 
by excessive lime. If in doubt, apply a five- 
percent solution of phenol-phthalein, which 
can be obtained at a drug store. If this 
chemical causes a stain to appear, ranging 
in color from pink to deep red, the plaster 
requires to be neutralized before any paper 
can be safely hung. This can be done by 
using a solution of from 2 to 4 Ib. zinc sul- 
phate to a gallon of hot water. 

After the wall has dried it must be prop- 
erly sized. In case the plaster was found to 
have an excessive amount of lime or is 
otherwise in doubtful shape, it is best to pre- 
pare a special size as follows: eight parts 
ordinary commercial wall-paper size or 
glue size, one part molasses, and one part 
vinegar. Heat, stir well, and apply to the 
wall while hot. Another point to remember 
is that whenever a high-grade, expensive 
paper is used it pays to apply a lining paper 
first. 


RICH STAIN FOR MAHOGANY 


How can I give a Colonial mahogany finish 
to a table | have made? 


Usually this is a deep mahogany color of 
rich, reddish tinge. First stain the wood 
brown mahogany, let dry, and rub with 6/0 
garnet finishing paper; then apply a coat 
of red mahogany stain. Fill the grain with 
paste filler tinted red mahogany. Apply 
one coat of high-grade four-hour floor var- 
nish thinned with an equal amount of tur- 
pentine, and follow with two or three coats 
of full-body varnish. Rub to a semipolish 
with FFF pumice stone and oil. 


REMOVING PAINT FROM GLASS 


What is the easiest way to remove a 
painted sign from a window? 


Make up a paste of 1 Ib. of ordinary whit- 
ing and a small quantity of water contain- 
ing all the washing soda it will dissolve. 
Apply this paste freely to the painted letters 
on the window. Leave it on until the letters 
are quite soft and can be cleaned off with a 
wad or roll of newspaper. 
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Emergency Work Flag Set Up on Shovel 


“WARNING” or “stop” flags are easily car- 
ried on construction jobs for emergency use 
if made as shown. Short sections of radiator 
hose, slit open at one side, are attached to 
the crosspiece and tip of the flag. These grip 
the handle of a long-handled shovel, which 
may be stuck into the ground to serve as 
the supporting staff.—G. H. 


Tool for Cleaning Out 
Cracks in Plaster 


BEFORE patching long, narrow cracks in 
plaster walls such as those that often occur 
in the corners of a room or along the base- 
board, it is necessary to widen them, clean 
them out thoroughly, and undercut the edges 
a little. ‘This can be done quickly and easily 
with a crack-opening tool made as shown 
below from an ordinary beer-can opener. 
‘The handle is shaped from a soft pine block 
about %” by 114" 

by 314" and rivet- 
ed or bolted in 
place. Sharpen the 
point on a bench 
grinder whenever 
it becomes dull 
and does not cut 
well.—P. R. 


A wooden handle is bolted to a beer-can opener 


The flag is held with pieces of radiator hose 


Removing Stamps Quickly 


Stamp collectors can remove stamps al- 
most instantly from envelopes without run- 
ning any risk of damaging them by placing 
several drops of 
water so as to form 
alittle pool over the 
entire surface of 
the stamp and then 
heating the water 
with an electric 
burning or pyro- 
graphic pen. This 
quickly softens the 
mucilage, and the 
stamp comes off. 


Casein-and-Whiting Cement Fastens Small Handles 


WHEN a knife, tool, or other small imple- 
ment must be replaced in its handle, a satis- 
factory and easily prepared cement consists 
of one part each of waterproof casein glue 
and whiting. The glue gives the compound 
an adhesive and waterproof character, while 
the whiting provides bulk and lessens the 
tendency to shrink.—O. B. 


Ir You standardize on 12” hack-saw blades 
of the hand style and make a habit of using 
the forward 6” until worn, then the re- 
mainder of the blade, you will get much 
longer life out of each biade. 
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1K EEPING THE 


As a reminder of when the cake will be done, 
fasten @ piece of tape or gummed paper 
the gloss front of the kitchen clock and ro- 
tate the gloss forward the required minutes 


To use an electric fan os a kitchen ventilator, set 
@ plywood panel with o hole |" larger than the 
fan diameter betweon the window trim and o cleat 
on the shelf. A catch holds the panel at the top 


1s on excel- 


espin mak 
7 tubule 
Wet the 
ind clamp, on 


ing cloth 
A spring 
lent clamp for 
thermometer. 
wrapping rou 


1d tube 


PE TO CURVE 
When two doors open against each other, o small jERMOMETER 
tuber wheel attached to the top corner of one 
door prevents the knabs from scraping the panels 


Cellulose-base linoleum coment can be prevented 
from drying and cracking after it is opplied by 
adding /2 02. castor cil to | qt. cement. Even 
after it has dried, it may be bent like celluloid 


If oil occasionally drips on the floor from the 
motor of your electric washer, wire the metal lid 
from a large pretzel or lard can to the legs 
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When o1 


i n €G9 separator is not of 


‘and, set a small funnel in o 


gloss and breck the o into it, 
1@ yolk will not come: threngh 


For mixing poste white lead to make paint, this 
poddle is ideal becouse lumps are broken easily. 
Bore the holes before cutting the paddle to shape 


Bulbs in high ceiling fixtures con be removed 
with @ suction cup attached to © pole. Wet 
the cup and then press against the bulb firmly 


Precious stones con be cleaned with tooth paste. 
Apply the poste (ony popular brand) with an old 
toothbrush and rinse the stone in running water 


Powdered graphite obtained from the lead of To reduce the weight and volume of keys, 
an ordinary pencil makes a good lock lubricant. cut off most of the bows, drill a a" 
It may be blown in if no ejector is available hole, and hold together with « small bolt 


SEPTEMBER, 1940 THE HANDY MAN 161 


—— 


Fluted Pin Rolls Fancy Cookies 


ANCY cookies 
Figs ssuty pres 
pared with a fluted 
rolling pin. The 
one shown is an 
ordinary roiling 
pin, 2%” in diameter, which was fluted with 
a cutter made from a piece of flat steel 3%” 
by \" by 4”. The ends were ground to 
the shape shown, and the cutter was 
mounted on the faceplate of the lathe. A 
fig to hold the rolling pin in position under 
the cutter was cut from a piece of 2” by 4” 


Foolproof Length Gauge 
Clamps on Yardstick 


For marking lengths or transferring 
measurements when cutting wood stock, I 
find it easier, faster, and more accurate 
to use the sliding indicator illustrated. It 
is a common spring paper clip to which a 
slender brad has been soldered. The in- 
dicator can be clamped over a yardstick 
or any thin strip of wood. Three or four 
of the clips may be set along a rule or 
stick when you wish to record several 
measurements. Where inside measurements 
have to be made and you must telescope 
two shorter sticks, these form handy non- 
slip clamps.—RaLPn C. Cox. 
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How the flutes ore cut in the rolling pi 
and, left, cookies prepored with its ai 
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stock. Note the sheet-metal guide attached 
to the top of the jig. One end was bent 
over so it would fit in a groove already made 
and assure even spacing. 

A line was marked along the pin for the 
first groove. The lathe was started, and 
the pin pulled forward slowly as the cutter 
ploughed out the groove. The other grooves 
were automatically spaced by the sheet- 
metal guide. 

For best results in making cookies, a 
very short dough with little or no leavening 
should be used.—BENJAMIN NIELSEN. 


Clip Keeps Tape from Unwinding 


To APPLY a restricting brake on your tape line and 
prevent it from unwinding too easily and tangling, bend 
a wire paper clip at a right angle and solder it on the 
side of the reel box. It is an easy matter to slip the tape 
under the clip and hold it at any desired length. 


Repeated measurements 
are marked quickly with 
the aid of the indicator 
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Arms of Easy Chair Re-Covered 
with Cloth Taken from Back 


WHEN the cover material on the up- 
holstered arms of your favorite armchair 
has worn through while the rest of the chair 
remains in good condition, you do not 
necessarily have to go to the expense of 
re-covering the entire chair. Almost always, 
the rear of the chair back is covered with 
a large panel of the same material, and 
this is enough to re-cover both arms. 

First, a narrow fold is turned to provide 
a strong finished edge, which is fastened 
with gimp tacks along the outside under- 
edge of the arm roll, Next, turn the piece 
of cloth up, over, and down the inside sur- 
face of the arm. Carefully fold and fit it 
over the front end of the arm, and tack 
down along the rear outside edge of the 
vertical part of the arm. After the cloth 
has been pulled down smoothly, the lower 
inside edge is stitched to the original cover- 
ing, and the back edge is tucked into the 
space where the arm meets the chair back. 


END CUT 
Toa / 


PIECE. OF 
HOSE 3 LONG 


Fie 


Short Section of Hose 


Used as Finger Vise 


MANY small flat pieces that have to be 
shaped or finished by filing can be most 
conveniently held in the fingers with the 
aid of a section of air hose or heavy water 
hose about %” long. Cut a V into one end 
of the tubing to fit over the tip of the fore- 
finger, as shown above.—F. B. 


Keeping Dial Phone in Place 


DIAL telephones have an aggravating 
habit of slipping on a polished desk when 
you are dialing, thus turning a one-finger 
job-into a two-handed one. Mine used to do 
this until I brushed a little paper cement 
(white rubber cement) on the felt on the 
bottom. Now the phone stands as if bolted 
to the desk.—E. C. BROWN. 
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A piece of cloth of suitable color is after- 
wards tacked on the chair back where the 
original cloth was removed.—H. O, BUMANN. 


Nails Stuck [7 &. 
to Hammer 
for Starting 


A coop trick for 
starting nails where it 
is inconvenient to hold 
them, is to rub a little 
belt dressing on the |/ 
side of the hammer | \) 
head. The nailhead 
adheres to this suf- 
ficiently to remain in 
place for the first 


blow, with the ham- 
mer held sideways. 


It wn 
| > AW 
| QW) 


To KEEP odds and 
ends of nails and 
screws at hand in a 
barn, garage, or work- 
shop, cut the tops 
from a number of 
tobacco cans and nail 
these onto the side of 
any studding. Place 
the supporting nails 
somewhat above the 
middle of the cans. 
The contents are made 
accessible by tipping 
the cans forward. 


163 


The wire is held 
by @ cork, which 
is weighted down 


Tiny Articles Soldered 
by Using Hot Wire 


Very small articles, such as tiny links of 
white-metal costume jewelry, can be soldered 
neatly with ordinary soft ‘solder as shown 
above. The 14-gauge copper wire takes the 
place of a soldering iron, and the heat is 
regulated by moving the Bunsen burner. 
When the end of the wire is hot, soldering 
paste is applied and a warmed piece of wire 
solder is touched against it so as to leave 
enough for joining the parts.—F. D. M. 


Percolator 
Serves as 
a Gluepot 


A DISCARDED elec- 
tric coffee perco- 
lator can be used 
as an electric glue- 
pot. Place the in- 
ner part of an ordi- 
nary gluepot in the 
open top of the 
percolator to hold 
the glue. The water 
heats it quickly. 


Repairing Rusted Feet 
of Old Laundry Tubs 


WHEN the angle-iron legs of laundry tubs 
rust away at the base, scrape all the scale 
off, place a conical sheet metal mold around 
the leg, clamp it shut, and fill with molten 


lead as at the right. Then strip off the mold. 
some cases it may be necessary to drill holes in 
each of the tub legs to provide a strong key for the 


lead.—Howarp LEWIS. 
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Putty Knife Is 
Altered for 
Scraping Cans 


REMOVING the con- 
tents of the com- 
mon type of small 
paint can or any can 
having an edge turn- 
ing inward will be 
easier if you cut or 
file away part of an , 
ordinary putty knife 
near the handle as shown in the sketch 
above. The knife reaches into every corner. 
It is also a handy implement for mixing the 
can’s contents.—STAN HUGO. 


Rubber Handles Improve Files 


RUBBER bicycle-pedal treads, obtainable 
from a bicycle supply store or taken from 
an old bicycle pedal, make excellent file 
handles that will not come off in use, yet 
can readily be removed. The rubber is 
sufficiently flexible so that the file can be 
held easily in unhandy places and is less 


In 


SEAL OPENINGS WITH 
CLAY OR ASBESTOS. 
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ITH a little care and patience, 
you can construct diving gog- 
gles exactly like those used by 
the spear fishermen of the South 
Seas and expert Hawaiian divers. 

Any nonporous hardwood not likely to 
split may be used, but it must be thorough- 
ly seasoned. The goggles shown in the 
photographs were carved from “hau” (pro- 
nounced “how"),a wood available in Hawaii. 

Cut two blocks 2” by 2” by 214", and 
bevel the front surface of each on an angle 
of about 8 deg. Then bore and file out the 
openings as shown. Carve a rabbet or seat 
for the lenses, which are plain plate glass 
about %” thick. Any glazier will cut these 
for you. In making the seat, try to get as 
perfect a fit as possible. By coating the lens 
with lampblack and pressing down on the 
seat, high spots will be revealed. Do not 
mount the lenses until the outside of the 
wood is shaped to its final form, and the 
small brass eyes for the cord have been in- 
serted in their holes and clinched inside. 

Apply shellac on the lens seat, then a thin 
layer of plastic composition wood. Press 
down with the lens to smooth the paste. Re- 
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By 
HI SIBLEY 


These fine goggles were 
made by a Howaiian. 
Experts consider this 
type more satisfactory 
for serious diving and 
continuous use than the 
ordinary rubber variety 


move the lens, apply 
shellac, then set the 
lens permanently. Clamp or put weights on 
the lens to hold it firmly until the shellac 
dries. Finally, apply composition wood 
around the edges on top, as shown. If 
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small, shallow holes are first drilled around 
the inside, they will serve to anchor the 
plastic material more firmly. 

‘The rim that fits around the eye should be 
beveled carefully so that the pressure will be 
equal all around. The flesh will yield enough, 
if the wood is properly fitted, to form a 
watertight joint. Give the wood two or three 
coats of shellac all over. 

To prevent fogging in use, soak the gog- 
gles in water of the same temperature as 
that in which they are to be used. Wet the 
skin around the eyes and press the goggles 
on to create a partial vacuum inside. This 
will make the eyes feel a bit queer, but does 
not hurt. The proper spacing of the two 
members can be determined by experiment. 


Boat-Planking Clamps 


IF You do not have enough large screw 
clamps to hold the planks while fitting and 
riveting a small lapstreak boat, make up a 
dozen wedge clamps from two layers of %” 
plywood as shown above. The inner portion 
of the jaws is sawed larger so the clamps 
can be used on curves.—J. W. RANKIN. 
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A foirly 


Hose 
Golf 
Ball 


Radiator 
Used as 
Practice 


A 2" PIECE of 1%" 
radiator hose may be 
used for practicing golf 
shots, either indoors or 
outdoors, with all clubs 
except the putter. When 
hit, it gives about the 
same feel as a golf ball, 
and it reacts to the 
way it is hit much 
as a regular ball 
does. A perfectly hit 
shot wiil make it fly 
true and straight, 
whereas a poorly hit 
one causes it either 
to hook or slice. If 
hit underneath, it 
pops up, and top- 
ping will makeit skit- 
ter over the ground 
for some distance. 
—Louts R. JAFFE. 


Grinder Set on Tractor 
to Sharpen Farm Tools 


ONE farmer attached a grinding wheel 
base to his tractor as shown at the left. This 
required but little more labor than squaring 
the end of a block of wood to fit one of the 
regular sockets provided for attaching culti- 
vating equipment. Powered from the belt 
pulley of the tractor, the grinder is useful 
for putting mower knives, cultivator shov- 
els, and plowshares in good condition, as 
well as for other odd jobs.—Royce M. RoATH. 
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Hikers’ Lightweight Tent Pegs 
Cut from Bamboo Poles 


HIKERS, canoeists, and cyclists who carry feather- 
weight shelter tents on their trips can make a very light 
yet surprisingly durable set of tent pegs from bamboo as 
shown in the drawing at left below. 

A bamboo pole about 114” in diameter is the best size 
to use. One can often be obtained from furniture stores, 
which receive them in shipments of rugs. Cut the pole 
into sections by sawing about 114” above each joint; 
then split the sections in half. Start the notches below 
the joint with a saw, then cut them out with a knife; 
finally, taper the other end. If bamboo smaller than 1” is 
used, it is best not to split it, but 
to use the material in the full 
round at the head. 

Each bamboo stake weighs but a 
few ounces and the whole set adds 
very little to the weight of the 
pack.—CARRoLL E. BRADBERRY. 


Shoes for the Beach Fashioned 
Out of Old Inner Tubes 


BATHING shoes for walking on 
scorching beach sand are easily 
made from a discarded automo- 
bile inner tube. 

Draw the outline of each foot 
on cardboard and use it as a pat- 
tern in cutting the sole, Each sole 
is made of three thicknesses of 
rubber. The crosspieces are ce- 
mented in place with rubber ce- E> ber coment- 
ment after two thicknesses of the £4) -» sh heel makes 
rubber sole have been cemented he shoes more com. 
together. The length of the cross- —_fortable for walking ‘a 
pieces is best determined by plac- 
ing them across the foot in their position. A rubber strap passes through this, crosses 

‘The back part of the shoe is anchored by in front of the foot, and is attached to the 
cementing a short loop to the heel as shown. _crosspieces.—FRANK CAPORAEL. 


Vine Awning Changes 
with the Seasons 


WueEN the cloth on one of 
our awnings needed replace- 
ment, I covered the framework 
with 4" mesh hardware cloth 
and allowed a climbing vine to 
cover the screen completely. 
This awning may be called 
“automatic” because it changes 
with the seasons, growing 
dense in the summer and prac- 
tically disappearing in the late 
fall when the leaves drop off. 
It does not, of course, have to 
be taken down.—A. J. VIKEN. 
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Australian Boomerang 


By 
R. H. JENKINS 


Aboomerang is thrown 
vertically from about 
the level of the eyes 


Flat col ined sides of ol becuia: 
ang made luing up thin stri 
In the fig shows ot top of the poge 
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T'S GREAT sport to throw the Australian bushman 
type of boomerang, but its construction has always 
been a problem because of the difficulty of bending 
the wood. A simple solution is to glue up the boom- 
erang from a number of layers of thin wood in a form 
or jig made as shown above. 

Any wood will do for the jig, but be sure that the two 
curves are parallel when they are 214" apart. For each 
boomerang cut eighteen pieces of oak or maple %" by 
%" by 28”. Apply waterproof casein glue on each piece, 
clamp the whole mass in the jig, and let dry. 

Plane the bottom smooth, cut out the shape, and 
round off the top to about 14” maximum thickness in the 
middle and 4,” at each end. Bend up both ends by heat- 
ing the laminated wood on top at the 6%" points and 
bending toward the heat; this gives the required dihe- 
dral angle or upward bend of about 4”. Skew off with 
a spokeshave the points marked A and B—from 1/32” 
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to Make and Throw Them 


The cross-stick type 
even simpler to mi 
can be caught upon its r 
turn by means of a handle 


en 
jae to 1/16” should be 
enough. For a left- 
handed person, the 
points must be reversed and the corners 
taken off are then at @ and D. 

‘Throw vertically, never horizontally, and 
at about the level of the eyes. Hold the 
boomerang at end B unless you are left- 
handed, in which case hold it at end C. Be 


Swing Holds Up End of H 


pers 


While bein 
the screen 
the barrow. 
is done os ot right 
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sure to keep the curved face in toward 
your body. The throwing should be on 
soft ground. 

The cross-stick type of boomerang is 
still easier to make. Rip out two strips 
3/16" or 4" by 2" by 24”, Find the cen- 
ter and glue together into a perfect cross. 
With the spokeshave, round off the top of 
each segment, working it thin on the 
edges but leaving the middle flat. Round 
off the ends, and bend up to get the 
dihedral angle from a point about two thirds 
of the distance from the end to the middle. 

A %" dowel, 414” long, may be used in the 
middle, but not glued, as an aid in catching 
the cross-stick boomerang. Don't attempt 
to catch the other type. 

‘The first boomerang described could be 
made of alternate strips of mahogany and 
maple to give an inlaid effect, if desired. 


leavy Sand-Sifting Screen 


Sanp and gravel can be easily screened by one 
n with a regular two-man screen if one set 
of handles is placed in a child's swing as shown. 


While the screen is 
being loaded, the 
other end may be 
placed on anything 
of convenient height, 
such as the front 
edge of a wheelbar- 
row. The coarse ma- 
terial left on the 
wire mesh can be 
emptied into the 
wheelbarrow by up- 
ending the screen, 
—J. D. Sraccs. 
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Bowling with Wooden Disks: 


© template of 7/4" 
test the crown. Pins 
size given 


HIS improvised bowl- 
ing set, which can be 
made in an evening or 
two, can be used on either 
a well-mown lawn or a 
smooth basement floor. It 
provides an inexpensive 
way to enjoy the sport of 
bowling. 
If a number of old In- 


they Grill serve na the pins, FoF Bowling at home, the dists are on i 


substitute for balls 


expen 


Sometimes discarded clubs can be picked 
up for little or nothing at a gymnasium. 
As a rule, however, it will be necessary to 
turn the pins on a lathe. They can be turned 
to about the size and shape shown in an ac- 
companying drawing, but the dimensions 
may be changed, if necessary, to fit the 
available material. Hardwood is better for 


Each “ball” is made from a disk cut from 
3” by 8” stock. The edges are turned to form 
a circular are just as though each piece rep- 
resented a part of a real ball. A template 
should be cut from thin wood to test the ac- 
curacy of the turning. 

‘The bowling may be done with ten pins, or 
played like the regular game of “bowling on 


the work, but soft may be used. the green."—R. J. 


Sunglasses for Emergency Use 


THose who regularly wear spectacles can con- 
vert them into efficient sunglasses when necessary 
by the method illustrated. This idea has long been 
employed by the Eskimos to prevent snow blind- 
ness. It is an invaluable expedient when one is 
exposed to brilliant sunlight and eye-searing re- 
flections on a fishing trip, at the beach, or in the 
snow and has had no opportunity to provide regu- 
lar sunglasses. The spectacles continue to give 
the necessary optical correction.—J. B. H. 


cor 
FROM SLAC 
PHOTOGRAPHIC 
PAPER, ATTACH 
WITH Liquio Gtue 
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‘TANDARD archery targets, which are 

quite heavy, can be carried easily in a 
“stretcher” made as shown. The handles 
are two pieces of 11s” square maple 6 
long, the ends of which are shaped round 
for about 12” so they will not hurt the 
hands. Two pieces of leather of harness 
thickness, 67” long and 11%” wide, are fas- 
tened to the bars with 1” No. 8 roundhead 
brass screws and washers at points 12” on 
each side of the center. Three 24” long 


Giving Liquid Medicine 
Safely to a Dog 


‘THE easiest and safest way to give a dog 
liquid medicine is to pour it either from a 
spoon or a vial into the corner of the mouth. 
‘The dog’s head should be held at an angle 
of about 45 deg., and the first and second 
finger of the left hand used to part the 
loose flews at the corner of the mouth. 
Pour the medicine into the pocket so made. 
‘The head then can be gradually tipped back 
while the jaws are being held shut. This 
will cause the dog to swallow the medicine 
naturally.—W. H. Foster. 
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Two persons can carry o heavy target. The leather 
harness is cHached to the wood os shown of right 


OUTDOORS 


Archery Targets 
Easily Carried 
ona Stretcher 


pieces of leather of the same thickness are 
spaced equally apart along the 64” lengths 
and fastened with flathead copper rivets 
and washers. Sandpaper and stain the bars, 
if desired; then give the wood a coat of 
shellac or varnish.—LesLIE D. WILDING. 


Knee Bands Repel Briers 
HUNTERS, campers, and hikers know how 
annoying it is when briers catch on the part 
of the sock that overlaps the top of the boot 
or get into the boot itself. To prevent this, 
cut two bands of inner tube 3” or 4” long, 
clean them thoroughly, and slip one over 
each boot, pulling it up until half the rubber 
extends beyond the boot and covers the 
overlapping sock.—JAMES E. POoLisso. 


The band of rubber 


forms a flexible —={ 
and comfortable = 
seal betwa 


boot and the leg 


material is used for this novel marine 
ensemble. It is intended to decorate a 
table for two, but if additional place-card 
and salt holders are made, it will serve for 
as many guests as desired. Conventionalized 
starfish serve as the candleholders, sea 
horses hold place cards in their mouths, a 
baby turtle carries salt, a crab’s back is 
filled with salted nuts, cigarettes sprout 
from a scallop-shell container, another scal- 
lop shell guards an ash tray and ma‘ 
holder, while a modernistic fish forms the 
centerpiece. The designs are from the Met- 
ropolitan Junior Achievement, New York. 
All shapes are cut out with a jig saw, 
then carved with a hand motor tool, if 
available. Candleholders, place-card holders, 
and salt and nut holders are each made in a 
single piece. The centerpiece has a base 
representing wave ripples, fastened on with 
strong liquid glue or, better still, the special 
cement supplied by the plastic manufactur- 
er. The combination ash tray and match 
holder is made in two pieces, cemented to- 
gether as shown. The cigarette holder re- 
quires three pieces. Polishing is done as 
outlined in previous articles of this series. 
Cups to fit the nut and salt holders, and 


Rite gemlike blue plastic 
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rARFISH | 
‘CANDLE 


view 


END VIEW 
[speees ceueNTED ToseTHEC| TAND MATCH HOLL 


ie 
On. 


TASH TRAY 


to form ash trays, are made of pewter. 
Narrow strips of pewter are first bent to 
form rings, then the bottom pieces are cut 
out and soldered onto them with very soft, 
low-melting solder. 
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Leather Album 
Converted into 
Stationery Box 


Svay louie Doationd eater emote LLD-FASHIONED photograph albums or large 

leather-covered books can be converted into 
attractive boxes for stationery, candy, trinkets, and 
the like at practically no cost. 

Measure the length, width, and thickness of the 
leaves only (not the covers). From these dimen- 
sions make the four sides of the frame or box from 
3/16" soft pine or basswood strips. Have the strip 
along the back slightly wider than the other sides. 

While the glue on the frame is setting, cut all 
leaves except the flyleaves (if any) away from the 
covers. Fit the frame into the cover, and glue the 
back and the lower edges in place. Glue a strip of 
cloth along the inside edge where the cover hinges 
on the wood frame. The outside edges of the box 
are painted with gilt and then given a coat of dull 
varnish.—J. W. C. 


Make a suitable wooden frame and glue 
to the back and bottom cover of the bool 


Altered Chopping Bowls Form 
Attractive Fruit Holder 


N ATTRACTIVE fruit bow! may 
maple chopping bowls. With 
bowl out as shown, leaving a handle % 
bottoms of most chopping bowls are comparative! 
it is a good idea to retnforce the handle by gluing a 
small strip of maple on the top side. 

The edges of the bowls must be sanded smooth and 
flat to fit together perfectly. To make a strong joint, 
short 3/16" dowels are 
inserted and glued in 
holes drilled at intervals 
around the edges of both 
bowls. Rubber bands cut 
from inner tubes may be 
used to hold the bowls 
together while the glue 
sets. Then remove the 
bands and give the edges 
a thorough sanding. Two 
coats of flat-drying var- 
nish give a soft finish. 


be made from two 
cut one 


The bowls are held together 
by means of glue ond short 
3/16” dowels inserted at 
intervals around the edge 
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Colorful Table Novelty Holds Paper Napkins 


Tuts gayly paint- 
ed napkin set lends 
added color to a re- 
freshment table or 
tray when snacks 
and titbits are 
served. It holds a 
supply of small, 
square-folded paper 
napkins and colored 
toothpicks for spear- 
ing hors d'oeuvres. 

‘The two plywood sides, 3/16” thick, are 
tacked together and scroll-sawed at once. 
The bottom is 4” plywood, 1%" by 8". 
The end blocks are maple. To avoid split- 
ting them, they were first bored with %” 
holes as shown, then cut off. Assemble with 
brads, sand with No, 0 garnet paper, and 
paint any desired color. Transfers or hand- 
painted decorations can then be added in 
any style preferred. The holder shown is 
painted pea green.—BRucE MACINTOSH. 


Portable Shelf Contains Its Own Brackets 


NE piece of walnut 51%” by 22” 

furnished the material for this port- 
able shelf, which folds flat for shipment or 
storage. After being jig-sawed as shown, 
the brackets are hinged with nails. The 
heads are cut off and the nails driven below 
the surface so that the holes may be con- 
cealed with slivers of walnut, which are 
glued into place and sanded smooth. 

Note that the brackets are designed so 
that they can be locked in the open position 
by means of two small locking pieces. All 
surfaces are sanded to smoothness and then 
finished with shellac. The shelf is hung on 
L-shaped screw hooks set firmly into the 
wall.—FRANK WHEELOCK. 


© sives 
44 PuvWwooD 


piywooo | 


Bra: ets and shelf are jig- 


BRACKETS 
HINGED. 
WITH NALS 


If may be folded flat 
for shipment or storage. It 
hangs on two L-thaped hooks 


Tiny Parts Cut from Paper 


Very small ship model fittings, such as 
boom and gaff jaws, and other tiny craft- 
work parts usually made of wood can be 
cut from six or seven layers of bond paper 
glued together with cellulose cement. 
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Ivy-Pot Bracket of Hammered Copper 


LTHOUGH there are many ways to hang a pot 

of ivy against the wall, one of the simplest 
and most ornamental is to make a bracket like the 
one illustrated. You may, indeed, wish to construct 
several of them because they are so simple. They 
can be hung on windows or walls, as preferred 
Adapt the dimensions to suit the pot used. In this 
case it happened to be 3” in diameter at the bottom, 
414” at the top, and 4” high. 

‘The back plate is outlined on a piece of 
14-gauge soft sheet copper, and is cut 
with the tin shears and a cold chisel, filed 
smooth, and hammered on the face. The 
bracket parts and the band are cut from 
16-gauge stock, and are hammered and 
formed as shown in the drawings. The 
drip pan is a disk of 18-gauge soft sheet 
copper. It is raised to a depth of about 
%”; then the bottom corner is formed. 

Assemble all parts with No. 14 brass 
rivets or escutcheon pins. Swab the sur- 
face with a liquid solution of copper ni- “xg ki 
trate and heat until black. Dust off and 
repeat until completely black, then wax 
with floor wax and polish. 

Iron may be used in place of copper and 
painted dead black.—DICk HUTCHINSON. 


ETT] ceutroe 
rae RIVETING 
Da Pan _ 


—T 


Tho parts are riveted together o: ight. 
Below, forming bottom corner of the drip pan 
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The scroll 
with tin 
and cold chisel 
from a piece of 
14-gouge copper 
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Modern Toast Rack Made 
from Disks of Walnut 


Tus decorative toast rack consists of seven 
disks of %” walnut cut 5” in diameter, and six 
maple separators cut from %” stock to the 
shape shown. The pieces are assembed with 14” 
birch or maple dowels. A walnut handle is 
scroll-sawed as indicated and attached to the 
center walnut disk by means of two 1," dowels, 
but in this case they should be walnut. The 
feet are turned from %” walnut, and the tenons 
on them are glued into holes drilled in the 
first separator at either end. Two coats of thin 
shellac are applied, and the surface is rubbed 
down with steel wool between coats, 


TENON Vata" 
THICK 
SSWAUNUT. 4. WACHUT 


VOWELS" GS 74 DIAM, 
Disk 278" THICK 
OLES FOR 


SAS 


CENTER DISK MAPLE SEPARATOR 
WITH HANDLE Vel Hick. 


BROWN AND GREEN COLORS [METAL WORKING] 


‘The following formula will produce a permanent finish, either brown or 
black, on copper, brass, bronze, or nickel silver: 

Place some commercial nitric acid in a glass jar, and dissolve all of the 
scrap copper that the acid will consume, thereby producing a liquid copper 
nitrate. Do not allow this solution to come in contact with the hands or clothing. 
Using a swab, coat the surface of the piece to be colored with the acid. Apply 
heat, preferably with a blowtorch, until it turns first green, then brown. Stop 


1 
1 
| 
1 
1 
1 
i 
i} 
1 
| 
and dust off. If the color is not dark enough, repeat the operation. | 
About three burnings will be required to produce a good black finish. If the | 
brown finish is used, burnish the high lights on the hammered parts with fine | 
emery paper. Polish the finished work with ordinary floor wax. No lacquer | 
is necessary. Hl 
A satisfactory verd-antique or verdigris-green finish may be produced by | 
coating the piece with copper nitrate as above and allowing it to dry in the | 
sun or in a warm room. When thoroughly dry, coat with lacquer. This is ex- | 
cellent for out-of-doors work such as lanterns, hardware, and copper trim. 1 
1 

| 
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! 
| the heat the moment the piece is all brown or the color will burn out. Let cool 
! 
| 
| 
| 
| 
| 
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New Marble Game Tests 
Steadiness of Hand 


“MOUNTAIN CLIMBER” is a fascinating 
new table game in which marbles are pushed 
up an incline with the aid of a small, flat 
stick until they fall into numbered holes. 
Although the game may look easy, the 
marbles have a tendency to roll off the side 
of the stick. A good score therefore calls 


sn coy)? 
3 Me, 
‘GAME OF NERVES" 


The object of the game is to push morbles up the 
"mountain" 40 that each stops ina numbered h 


for steadiness of hand and calm nerves. 
Considerable practice is required before 
one can control the marbles. 

Each player is given five marbles for the 
“climb.” When all have been used, the 
ones which have been successfully de- 
posited in holes are counted according to the 
value of the holes. The highest score wins. 

Once a marble drops into a hole it can- 
not “climb” again. When a marble falls 
down the mountain it is “lost.” 

Whether made of heavy cardboard or 
wood, the incline should have a smooth, flat 
surface. Paint or wax crayons may be used 
for the decorations——MYRON FLEISHMAN. 
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Silhouette of the Month: 
“Fireside Comfort” 


Here is a silhouette that can be adapted 
to many purposes. Scroll-sawed from ply- 
wood, the figures can be used, for example, 
as a name board or to ornament an illumi- 
nated house number. Cut from sheet metal, 
they will decorate a fireplace screen. Since 
they are separate, the figures can be set as 
far apart as the individual project requires, 
or they-can be used individually. Any de- 
gree of enlargement may be obtained by 
drawing squares of the necessary size and 
copying the outlines through the squares 
from point to point. 


Suggestion: 
for using 
the design 
to decorate 
craftwork 
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THIRD problem in building fluo- 

rescent lighting fixtures is where 

a portable fixture is desired, and 

the ceiling height is such that the 

lamp must be suspended on chains. The 

fixture is made as before (drawing D), but 

it is suspended by means of two brass 

loops and chains, as at E. A rubber cord 

and plug allow connections to be made to 
a three-wire polarized receptacle. 

Reflectors can be easily added to any of 
these fixtures by bending up the material 
to the required shape, as shown in drawing 
G. Polished aluminum or sheet metal 
sprayed with white enamel or lacquer gives 
a satisfactory surface. 

In general, 15-watt, 20-watt, and 40-watt 
tubes are 114” in diameter and have a com- 
paratively low surface brightness. Because 
of this, they can be used exposed without 
reflectors and will give a good spread of 
light all over a room. On the other hand, the 
1” diameter 15- and 30-watt tubes are some- 
what brighter and should be used in a re- 
flector when possible to protect the eyes. 

One of the main features of the fixtures 
illustrated is the use of the new separate 
starter switch. Formerly the switch and 
reactor were combined in one unit called an 
auxiliary. If the switch went bad, the whole 
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Lighiing Fixtures 


PART TWO i 


By 
HAROLD P. 
STRAND 


unit had to be replaced. 
‘The latest advance in 
the industry is a small 
starter switch, which is 
easily inserted and re- 
moved from the bottom 
of the fixture. With 
this is used a simple 
ballast or reactor. 

If, however, 30- or 40-watt tubes are to 
be operated, an auto-transformer must be 
used with the starter switch, and it also 
serves as the ballast. This is because the 
longer tubes do not operate directly at the 
low 115-volt pressure, but must have equip- 
ment to step it up to the required voltage. 

An excellent method of hanging fixtures 
permanently on chains is shown at F. 

‘When making fixtures using two tubes, a 
two-lamp ballast unit can be substituted 
for two ballasts. This contains a capacitor 
to correct low power factor and flicker, 
and makes an efficient control unit. How- 
ever, care must be taken to see that the 
channel dimensions are sufficient to ac- 
commodate the larger unit. When using 
this type of unit and separate starter 
switches with the 30- and 40-watt tubes, 
however, a separate compensator may have 
to be used in addition. This is placed in the 
channel with the ballast (drawing H.) 

With single-tube fixtures, the low power 
factor that is characteristic of fluorescent 
lamps can be corrected by installing small 
capacitors in the channel. If preferred, 
however, a larger one can be installed else- 
where to take care of several lamps. For 
an individual lamp, a capacitor of 4.75 
microfarads will bring up a power factor 
of about 50 percent to nearly 90 percent. 
A capacitor of 17.5 microfarads can be used 
for five 30- or 40-watt tubes with a thermal 
type auxiliary or starter to obtain 90 per- 
cent power factor. These devices are con- 
nected across the line at or near the ballast. 

Fluorescent lamps can also be operated 


CONNECTIONS FOR 1WU 
30-OR 40-WATT TUBES: 


anak: coRD 
ONE-TUBE CONNECTIONS 
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on direct current with some success. In 
general, only the 15- and 20-watt sizes 
can be used because it is not possible to 
step up 115-volt current to the higher 
voltage for starting the larger lamps. 

The only change necessary for D.C. 
operation is to connect a resistor in se- 
ries with the reactor or ballast to limit 
the current. Care must be used to ven- 
tilate the resistor properly because of 
heating, and connections should be made 
with wire having heat-resisting insula- 
tion. At 120 volts the 15-watt T-8 tube 
requires a resistor of 198 ohms and the 
20-watt T-12 tube a resistor of 144 
ohms. For 115 volts, resistors of 180 
ohms and 125 ohms respectively would 
be required. The efficiency is less than 
with A.C. operation. 

‘The construction described is stand- 
ard practice, but some localities may 
have adopted special regulations so ask 
ent fixtures are ideal for the laundry room your electrical inspector if in doubt. 


Foil-Lined Lamp Shade Acts as a Reflector 


By 11N1NG them with metal foil, metal 
lamp shades like the conical one shown can 
be made into efficient reflectors that con- 
centrate the light mainly in one direction. 
‘The foil can be fastened by coating the 
shade surface with spar varnish, enamel, or 
baking enamel, letting it dry until tacky, 
and then pressing the lining into contact. 
It can be smoothed out to make a good 
specular (mirrorlike) reflector, or crinkled 
to scatter the reflected light over a wider 
angle. 


be ee ee a ee es | 
| FLEXIBLE CORDS TO USE [ELECTRICAL] | 
| When an electrical appliance requires the replacement of its cord, select the | 
| proper type of cord to insure safe operation, as follow | 
Tse Trade name Type Outer covering 
1 | 
Flat irons, toasters. wage trons, grills, Heater co otton oF FH 
| Toom Weatera. tangles’ used indry paces Heater cont > GRE bi 
| Heating use, damp places Fiubher-jacketed HST Cotton and rubber | 
H reo 
| Lampe, mail radios, light appliances, Parallel cord 0-64 Cotton or rayon i} 
[aces ie ee aa | 
1 Lamps, ete., damp or dry places All rubber POSI-61 Rubber | 
1 Baraliel cova Posts 1 
1 Vacuum cleaners. tarce radios, dritis, Junlor rubber cond. 8 Rubber ! 
1 SRSEMEY atest pees” | 
1 extra hard usage or heavy duty Hard service 8 Rubber ! 
I rubber cord | 
| sunseet to mecnaneatinurs, dry places Amared ret. PA Cotton and metal | 
1 


———— ee | 
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BX-Conduit Saves Time 
in Coiling Fish Tape 


ONE electrician coils his fish tape through 
an 18” piece of BX so it can be handled rap- 
idly without kinking. By holding the flexi- 
ble BX in one hand and revolving the rolled 
steel fish tape with the other hand, he feeds 
the tape into the conduit swiftly. 


Attaching Wires Quickly 


IN EXPERIMENTAL work, wires can be con- 
nected temporarily to sheet metal or screen 
wire with brass paper fasteners of the type 
shown. Insert the wire into the fold of the 
fastener and squeeze shut over the edge of 
the material. For sheet metal, punch a small 
hole. Solder for greater permanency. 
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Soldering Copper Heats 


Miniature Furnace 


Rapto repairmen, electricians, and others 
having occasion to tin wires or similar small 
parts will find the miniature electric furnace 
illustrated below a great convenience. 

‘The brass crucible is a short piece of brass 
rod of a diameter slightly greater than the 
length of the small soldering-copper head. 
A hole is drilled to receive the copper, and 
another to form a cavity for the molten 
solder. The crucible is placed in a housing 
made by cutting down a tin can, and sur- 
rounded with thermal insulation such as 
glass wool, asbestos, or plaster. A tube, 
made from’ a piece of the tin can, connects 
the lateral hole in the crucible with the out- 
side of the housing. If the insulating mate- 
rial does not hold the parts securely, fasten 
the crucible with a machine screw through 
the bottom of the housing. 

‘The soldering copper may require ten or 
fifteen minutes to heat the crucible to the 
melting point of solder. The process can be 
hastened, if necessary, by directing a torch 
flame into the furnace from the top. A lid 
made of asbestos or other suitable material 
will reduce the escape of heat from the top. 
To tin wire ends, coat them with flux and 
dip them into the molten solder. ‘The solder- 
ing copper can be removed for several min- 
utes at a time without permitting the solder 
to solidify. It is best to place a thin layer 
of insulation under the furnace so the bench 
top will not be scorched if the metal be- 
comes too hot.—ERviN WALTERS, 


a 


In the furnas 
shown above, the 
thermal insulator 


er pla 
ter after the d 
had been tested 
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Stopping Action 


By R. O. LISSAMAN 


HE 


moving person, animal, or 


you photograph a 


bject, the image moves 

across the surface of the 
that is, the focal plane of the 
amera—for the duration of the ex- 
posure, For 


the action to appear 
etely stopped, the exposure 


com 
ust be brief enough to permit a 


vement of not more than about 
0.01” when the finished print is 


viewed at normal viewing dis 


ance 
Although an image displacement 
of 0.01” will be satisfactory for a 
contact print, a negative that is 


be enlarged must show less 
movement than that 
mple, if it be desired to enlarge 
the negative five times, the film 
should have an image displace- 
ment of not more 0.00: 

An accompanying table gives 
the approximate exposure for 
stopping action of various 
types. The shutter speeds are 


— Foot race ot angle to camera. First man 


is Taisto Maki, coached by Paavo Nurmi 


Action directly across the camera, os in this case, requires faster exposure than movement at on angle 
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with Your 


Camera 


the slowest that can safely be used. Ineach ry. For their benefit the following formula 


case for action of 20 m.p.h. or faster, three is 


given for working out the exposure neces- 


speeds are indicated. The fastest is for use sary to stop action in any individual case. 
when the movement is across the field of All measurements must be given in inches. 


vision from right to left or vice versa. The 
second is for movement at an angle, and the » 
third or slowest is for movement approach- 
ing the camera. The table is based on the 
average focal length of lenses in popular 
use, that is, a 2” lens for miniature cam- 
eras and a 4” lens for a camera using 
the so-called “twenty” size film. 

For contact prints, a short focal- 
length lens, such as those used in min- 
iature cameras, will show less image 
displacement with the same action 
and same exposure than a lens of 
longer focal length. If enlargements 
are to be made, remember that the 
greater the enlargement desired, 
the shorter the exposure must be. 
Close-up action requires shorter 
exposure than does distant action. 

Although the table gives all 
the information an amateur is 
likely to require in learning to 
make good action shots, there 
are some photographers who 
are keenly interested in theo- 


Approaching action at a speed 
‘of about 35 m.p.h. An exposure 
of 1/200th second stopped it 


EXPOSURES TO STOP ACTION 


1. Distance object will move compared 


Faces, motor boats, 


1/200 | 1/130 | 1/60 || Brisk traffic, horse 
diving, ete. 


eae | = es 
ee | Rew ae 
1/15 to 1/50 destin, b -ad ba 5 1/25 to 1/100 
oN ox 
To  ] ame | ann || Athletic events, foot 
aro0 | ves | a0 | AEE | 20 
30 


| 1/400 | 1/260 | 1/120 


on wing, planes fast 


1/350 | 1/250 | 1/125 || Highway tramic, birds 
trains, eter 


1/250 


60 || 1/700 1/500 


Shorter the exposure must be. 
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Note: Use the shutter speed closest to the given speeds. For general use. speeds slower than 
1/50 should not be hand held, especially if enlargements are required. ‘The above figures will permit 
only contact prints or small enlargements to be made. ‘The greater the enlargement desired, the 
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Snapping the finish of on outo race tokes real speed, especially if you intend to enlarge the negative 


with permissible image movement, which 
can be stated: Displacement permissible 

Distance to object 5. p45, 4 D 

Lens focal length ° DiSP-X je 

2. Distance object will move in 1 second: 
At 1 mile per hour, 5,280’ or 63,360" 


63,360 ai 
60 or 1,056” in 1 minute 


or 17.6” in 1 second 


object will move 


‘Thus the formula may be stated: 
Required exposure in seconds= 


Disp. x 2 + (17.6 X mp.) 


Scoop for Small Bottles 


A scoor for getting into small-necked bot- 
tles when weighing photo chemicals may be 
made from a face-powder scoop of the type 
shown above. These scoops are designed for 
filling compacts and usually sell for five 
cents. All that is necessary is to extend the 
handle with a section of discarded knitting 
needle or a small dowel. 
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Example: To photograph a train at 60 
m.p.h. at 50’ (600") distant with lens of 3” 
focal length, 

“1,600 . 17.660_ 
100% oo 


1 
gag Second 


‘This gives the exposure when the move- 
ment is passing directly across the camera 
field of view. Action approaching or leaving 
the camera at 45 deg. may be stopped with 
one-third longer exposure. Action directly 
approaching or leaving may be stopped with 
two-thirds longer exposure. 


Roll-Film Tank Corked 
to Keep Out Dust 


AFTER using a 
roll-film developing 
tank, it isadvisable 
to plug the opening 
in the lid with a 
small cork or a 
pledget of cotton to 
keep out dust and 
chemicals that may 
be floating in the 
air—E, A. B. 


WHEN I have to make several prints of a 
photograph, I borrow the metronome from 
its place beside the piano. By counting its 
ticks, I can time the exposures and also the 
developing period.—FERDINAND G. HUP. 
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Avoiding Finger Marks 
When Loading Film 


FINGER marks on film can cause irrepara- 
ble damage, especially in warm weather or 
in a hot, poorly ventilated darkroom, when 
one’s fingers are likely to be quite moist. 
Such blemishes are easily avoided, however, 
by using a pair of soft chamois finger cots 
for the thumb and forefinger. These will ab- 
sorb moisture and protect the film while a 
tank or film cartridge is being loaded, 

Cut a rectangle of paper 2” by 3” for the 
forefinger and another 1%" by 4” for the 
thumb. Wrap them around the fingers, mark 
the approximate size and shape, and use 
them as patterns for cutting the chamois. 
Stitch the cots as shown, fitting them so 
tight they won't slip off. Make a new pair 
- . when they begin to get dirty or collect 
Wet Prints Trimmed too much lint.—NATHAN SPERBER. 


Easily with Knife 


Ir 130 trimming board is available, by far 
the easiest way to trim photo prints, sur- 
prising as it may seem, is immediately after 
they have been washed and while they are 
still wet. 

Place a wet print face up on a smooth 
board, such as a bread board, a piece of ply- 
wood, or a drawing board, and cut it with 
a very sharp, large pocketknife blade, a 
hunting knife, or any other stiff-bladed 
knife. A large drawing triangle makes the 
best guide because it gives greater safety 
to the fingers and can be held down better 
than a ruler.—O. P. SHIER. 


RETOUCHING PRINTS, PART | [ PHOTOGRAPHY } 


| 
With Artist’s Black Oil Color. First apply a sizing medium to entire | 
surface of print with a wad of cotton. (A good sizing medium consists of | 
1 oz. turpentine, ¥ oz. linseed oil, and from 15 to 20 drops of japan gold | 
size. Shake together well and let stand overnight.) For shading large | 
areas, charge a cotton wad with black oil paint, and rub it on waste | 
paper until the color can be applied lightly and evenly. For smaller areas, |! 
use bits of cotton twisted on the end of a toothpick or a paper stump. For |! 
lines and spots, use a spotting brush and thin the color with turpentine. |! 
Remove undesired or surplus color with the sizing medium. A scrap of | 
glass will serve as a palette. I 
| 
I 
| 
1 
| 
I 
I 
of 


With Printer’s Ink. Obtain half-tone black from a local printer or 
printing supply house. No sizing medium is required. Use like oil color, 
but thin with artist’s pale drying oil. A soft eraser will remove undesired 
ink while still wet. This is a versatile medium and leaves such a tough 
film that glossy prints retouched with it may be referrotyped. 
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When the paper hull hos dried, it 
is sanded and pointed, then slipped 
off the form. The 18” hull shown 
weighs slightly over four ounces 


By 
J. W. CLEMENT 


XCEPTIONALLY light, 
strong hulls for model 
speed boats can be 
made up of 1 

gummed paper laid over a 
form cut from a solid piece 
of balsa or white pine. The 
form, Fig. 1, should be accu- 
rately shaped, but need not 
have a perfect surface. 

If your model is to have a 
deck, it should be fitted to the 
form and held in place with 
two small brads or weak glue 
so that it can be removed aft- 
er the hull is dry. When a steam power 
plant is to be installed, a deck will only be 
in the way, and it will be more practical to 
reénforce the hull, after the form is re- 
moved, with strips of white pine or mahog- 
any as shown in Fig. 2. The transom may 
also be made of wood, fitted to the form and 
glued in place the same as the deck. 
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The first step in mok- 
ing paper hulle ix to 
shape a form accurately 
out of bolso or white 
pine. Below, fitting 


the cowl ond gunwale 


As you may wish to use the form again, it 
is a good plan to give it a coat of linseed 
oil or hot paraffin, It is then covered with 
strips of wet newspaper laid approximately 
three layers deep. No glue is used. 

The gummed paper, which goes on next, 
should not be over 1” wide. Cut off pieces 
a little longer than the form and, after dip- 
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FOR MODEL 
SPEED BOATS 


WHITE PINE OR. 
| MAMOGANY srRIP 


BLOCK FOR 
A\ MOUNTING MOTOR 


DECK. HEADS COVERED. 
WITH EXTRA LAYERS 
‘OF GUMMED PAPER 


ping them in water, lay them lengthwise 
from stem to transom, parallel to the keel. 
The strips should lap about one quarter of 
their width. The second layer of paper is 
put on diagonally over the form, and the 
third layer at right angles to the first diag- 
onal layer. 

Wherever the strips have a tendency to 
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MODELS 


lying gummed paper to th 
layers of wet newspaper cov- 
the form, which had first 


ering 
been shellacked ond then dried 


pile up at any one place, shave 
them down While wet before 
putting on the next layer. Also 
add small pieces where needed 
so that approximately the same number of 
layers make up the entire hull. If the hull 
is 18” long—a good size for your first mod- 
el_five or six thicknesses of the gummed 
paper should be sufficient to withstand all 
ordinary usage. 

When the hull is completely dry, it should 
be smoothed up with sandpaper and given 
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two or three coats of paint. Sand each down. 

‘Next, remove the paper hull from the 
form. Strips of wood are glued to the hull 
along the edge, blocks are fastened to the 
bottom to hold the motor, and another block 
is placed at the “step” to take care of the 
propeller-shaft tunnel. If you have used a 
wooden transom, brads should be driven in 
around the edge to hold it in place. Stick 


additional strips of paper over the heads of 
the brads to cover them, and repaint. 

The inside of the hull should be finished 
with two coats of varnish. Be careful that 
all corners are covered, because any place 
left exposed will absorb moisture and ruin 
the hull. 

With this method several duplicate hulls 
can quickly be made for competitive racing. 


Electric Starter Spins Model Airplane Props 


'HIS electric starter for model airplane 

gas engines will overcome the starting 
troubles usually encountered at model-air- 
plane meets. 

‘An old 6-volt auto starter motor is ob- 
tained and reconditioned. A piece of garden 
hose 6” long is securely fastened to the 
starter shaft with a hose clamp, then split 
back about 1” at the other end so it will 
flare out and fit over the nut on the 
propeller shaft. The starter is clamped 


securely as shown to the bumper of an 
automobile, to which it is grounded, and 
the cable, which should be heavy enough to 
carry about fifty amperes, is clipped to the 
car battery. 

‘The flyer holds his model plane in position 
with one hand so the propeller hub presses 
against the hose on the shaft of the starter 
and then uses the other hand to adjust the 
gas needle. A plane motor usually starts in 
‘a few seconds.—ARTHUR C, STROUM. 


Painted Scene Sets Off Miniature Railway Layout 


ANY ordinary model-train dis- 
play can be made more at- 
tractive and realistic by a 
painted background showing 
scenery. The background illus- 
trated was painted by a pro- 
fessional sign painter on a piece 
of oilcloth 3’ high and 8’ long 
(the length of the layout). 
Brown, dark green, and tan 
show-card colors were used in 
depicting the mountains, and 
blue in several shades and white 
completed the sky. While the 
paint on the mountains was still 
wet, artificial snow was sprinkled 
on to give a snow-capped effect. 
Large travel posters often pro- 
vide suitable scenes—C. E. B. 
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Displays become much more realistic when backgrounds are added 


MODELS 
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The award for civic 
activities goes to the 
Long Beach (Calif.) 
Homecraftsmen’s Club. 
Its 110 members con- 
structed 5,010 toys for 
distribution to poor 
children through the 
Christmas fund of a lo- 
cal newspaper and 359 
additional toys for the 
Salvation Army, a Mex- 
ican mission, and spe- 
cial cases. The club al- 
so made shipping boxes 
for bandages and cloth- 
ing sent to Finland and 
Poland, first-aid splint 
sets for the American 
Red Cross, game boards 
for the social room of a 
church, and envelope 
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Guild Clubs 


WIN NATIONAL 
AWARDS 


IN RECOGNITION of their excellent work, 
POPULAR SCIENCE MONTHLY is awarding 
large silver plaques to the three home 
workshop clubs that led the National 
Homeworkshop Guild during the past sea- 
son in the fields of civic activities, crafts- 
manship, and programs for club meetings. 


0 


The Saginaw Homecraft Club presented 
its entry in the form of a beautiful al- 
bum, having veneer pages on which 

photos and a description of the project 


containers for 100 pews in another church. 

‘The Timbercraft Homeworkshop Club, 
New Bedford, Mass., wins the craftsman- 
ship plaque through the efforts of Charles 


— 


More than 5,000 
toys. were made 
by the Long Beach 
club. At extreme 
right is Edward 
Aberal, 84, who 
pointed 1,000 of 
the toys by hand 


Jeglinski, its secretary, 
who designed and built 
the nautical chest de- 
scribed elsewhere in 
this issue. Mr. Jeglin- 
ski will receive a spe- 
cial craftwork medal 
for his work. 

In the program divi- 
sion of the contest, the 
Portland (Ore.) Home- 
workshop Club carries 
off first honors. That 
club was the subject of 
a recent feature article 
(P.S.M., June ‘40, p. 
164). By means of its 
high standard of pro- 
grams and an extensive 
publicity campaign, it 
has built up a large and 
active membership. 
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Y SIMPLE 


Film Viewer 


Identifies 


Celestial Objects’ 


By 


h 

fessional 
and amateur, find 
it very difficult to 
point out to others 
some particular 
object in the heav- 
ens, especially 
through the tele- 
scope. The simple 
little device shown, 
however, will unerringly point out a special 
star in a field full of stars of similar ap- 
pearance. 

It consists of a metal film holder to one 
side of which is soldered a tube for holding 
a magnifier or eyepiece, and to the opposite 
side is soldered a small flash light. A flash- 
light clamp such as is used on automobile 
steering posts holds the device on the tele- 
scope tube so that the observer can see 
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Below, inserting a film in the viewer. 
Left, by turning on the flash light, 
the image is compared with the actual 
object. The designer of the device 
is a distinguished amateur astronomer 


Ss 


Left, object ond 
chart should ap- 
pear alike in size 


through both telescope and viewer at the 
same time. A greatly reduced photograph 
is made of a chart or sketch of each region 
or object to be identified. This negative is 
placed in the holder, and the object seen in 
the telescope is compared directly with its 
corresponding film image seen by trans- 
mitted light from the flash light. 

Owing to the great reduction, it is usually 
possible to make twoor three transparencies 
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on one negative and then 
divide and trim them to 
size after development. It 
is, of course, best to make 
the copies to a scale which 
will correspond approxi- 
mately with the telescopic 
view. For example, if the 
telescope shows the entire 
moon in one field of view, 
the transparency, when 
viewed through the magni- 
fier, should show a moon 
aa of similar size. Standard 
—— astronomical charts can 
In making the photographic copy, practically any type of car be photographed or you 
film can be used. Each chart is numbered for easy ider can draw your own, 


[f) 


Neon Lamp Tests Circuits 
in Home Laboratory 


AN ORDINARY neon glow lamp is a very 
versatile test lamp for the home laboratory 
or shop. Used as shown, it will indicate 
which terminals are live, approximately 
what voltage is present, its frequency, and 
if D. C., its polarity. 

The bulb is a 2-watt, 115-volt neon lamp 
costing 45 cents. It has been screwed into 
a 10-cent pigtail socket after the ends of 
the wires were stripped and tinned. In 
constant use for over three years on all 
voltages and frequencies, it has saved many 
hours of guessing, circuit tracing, and un- 
necessary shock, 

Unlike an incandescent lamp, the neon 
bulb may be used on voltages ranging from 
70 to 550 volts without damaging the bulb, 
and it will light through resistances as high 
as 750,000 ohms for continuity testing. The 
approximate voltage present may be de- 
terminated by the in- 
tensity and color of 
the neon glow, once 
you have noted the 
appearance of the 
glow under specific 
conditions. The fre- 
quency is shown by 
the way the plates 
light up. Sixty-cycle 
current shows as a 
steady glow on both 
plates, 25-cycle cur- 
rent has a very no- 
ticeable flicker, and 
on D. C. only the 
plate connected to 
the positive side of 
the line tested will 
become illuminated. 
—R. B. STETSON. 


No Fooling—Oily Rags 
Are Really Dangerous 


Every home worker has been told many 
times not to leave oil- or paint-soaked rags 
around his shop or laboratory, but it is 
difficult to understand how great the danger 
is until a fire actually starts, and then it 
may be too late. The accompanying photo- 
graph, taken by a contributor to this de- 
partment, shows the burnt remains of an 
apron used by a high-school student. He 
had been finishing a project on the lathe by 
rubbing it with linseed oil, and unthinkingly 
rolled up the oil-soaked rag in his apron and 
placed them in his desk drawer. The build- 
ing custodian found the smoldering apron 
four hours later and extinguished the fire. 
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HOW TO PREPARE , Spreod bacterio-laden material Kill ond fix bacteria by holding the 
1 (es sour milk) on cleon gloss gloss for a second ot o time three 
BACTERIA SLIDES © Viti the cid of a platinum loop fimes in an olcchol or gos flame 


STUDYING BACTERIA 


By MORTON C. WALLING 


ACTERIA, the tiny plants that are the 
smallest and yet one of the most im- 
portant of all living organisms, provide 

a fascinating and adventurous subject for 
the amateur microscopist. Of the many 
different types, some are vital to our ex- 
istence, while others are destroyers of human 
and other animal life. But all are interesting 
for microscopic study. 

Where can you find a supply of bacteria 
for examination? The closest source is your 
own mouth, for if you touch your tongue to 
a microscope slide, or scrape your teeth with 
a toothpick, you'll have a ready supply of 
microrganisms for examination under your 
lens. Bacteria may also be obtained from 
raw milk, buttermilk, finger-nail dirt, de- 
cayed matter, chicken livers, and a hundred 
other sources. 

‘The crganisms are so tiny, however, that 


BASIC FORMS 7. 
(Balls, Rods,and Spirats) ° == “~~~ 
Ss , 88 
eer se ee i 
: DEGENERATE | SARCINA 
CAPSULES AND SPORES | FORMS | (Ball Shaped) 


Principal types of bacteria you will see 
under your microscope are shown in the 


diagram at right. The sooner you mem- fee =— fiw ax 


orize them, the more fun you'll have 


VARIOUS COMMON FORMS 
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Dissolve fat away with xylol, then After staining, rinse If microscope shows it over- 
3 drop dye solution on the 5 the glass in water to stained, add a little alcohol 
mon. Heating speeds up dyeing remove the excess dye and quickly rinse with water 


with Your MICROSCOPE 


they must be specially treated to make 
them more visible under your lens. This is 
accomplished by the process of staining. 
The first step, however, is to kill and fix 
the organisms. 

One of the simplest and most widely 
used methods of fixing is to spread the 
bacteria-containing material, to which water 
may be added if necessary, in a thin film 
on a clean microscope slide or cover glass. 
Let it dry. Then grasp the glass with 
tweezers and pase it, bacteria side up, 
through the flame of a bunsen burner or 
alcohol lamp three times, taking about one 
second for each passage. All bacteria will 
then be killed and fixed, and you are ready 
for the next step, staining. 

‘There are many stains suitable for 
bacteria, some of a general type to make 
any bacterium easy to see, and others of a 
selective type to color some bacteria and 
not others, thus helping the microscopist 
to tell one from the other. At first you 
probably will find it sufficient to use a 
single, easily handled stain such as Loeffier's 
methylene blue. 

To make this, mix thirty cubic centi- 
meters of a saturated solution of methylene 
blue in ethyl alcohol, with 100 cubic centi- 
meters of water to which two drops of 
ten-percent potassium hydroxide solution 
have been added. Now lay the slide or cover 
glass on a level surface and drop enough 
stain on it to cover the bacteria material. 
Let the stain act for from three to five 
minutes, and then rinse in clean water. 

Often a dye will stain bacteria better if 
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coccs 
BALL- SHAPED 
BACTERIA 
FROM HUMAN 
MOUTH 


SARCINA, 


FOUND IN AIR, 
ARRANGE THEM 
SELVES IN CUBES 


the glass is heated enough to make the 
dye solution steam, but not boil, as it is 
dropped on. 

Having stained the bacteria specimen, 
you are ready to apply a cover glass, if 
your specimen is on a slide, or slide if on 
& cover glass. For permanent mounting, 
use neutral Canada balsam, readily avai 
able specially prepared for slide making. 
Place a drop of the balsam on the stained 
film and lower a thin cover glass in place 
on top of it. 

Tn examining your slides under the micro-* 
scope, refer to the drawings on this page 
or to a book on bacteriology to help you 
spot the distinctive shapes and arrange- 
ments of bacteria that reveal their identity. 
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Latest Aids for 


Push-Button Switch Controls 
New Five-Coil Wave Unit 


CONTROLLED by an electric push button mounted 
at any convenient spot on the transmitter panel, 
a compact set of five coils covering 10, 20, 40, 80, 
and 160-meter bands instantly switches over to 
any one of the bands when the push button is 
pressed. The time and trouble-saving device, 
shown in the illustration below, shifts bands 
through a magnetic or solenoid coil mounted on 
the assembly itself. The tuning coils are set 
radially around the unit, and each has its own 
midget 35-mmfd. tuning condenser which is pre- 


tuned for complete band switching. New Wei gh ted Knob 
Simplifies Tuning 


CALLED an inertia tuner, the knob 
shown above attached to the tuning 
shaft of a receiver is made of heavy 
metal and is two inches in diameter. 
Because of its weight and size, it con- 
tinues to spin when given a twirl, 
thus reducing the amount of manual 
knob twisting necessary to swing be- 
tween widely spaced wave lengths. 
The knob has a 1” hole to fit most 
tuning shafts. On either the main 
Note. the. control cf’ right! that # tuning or band-spread shaft, it gives 
twitehes In the vorlous ‘colle \ a smoother touch to tuning. 


Television Camera Tube for Amateurs 


RADIO amateurs who 
would like to experi- 
ment with television 
transmission as well as 
reception can now do 
so with a new inexpen- 
sive television-camera 
“eye” tube just placed 
on the market. The 
new tube is capable of 
transmitting a televi- 
sion picture 11%" square 
composed of 120 lines. 
According to the law, 
anyone holding a radio 

“amateur's license can 
operatean amateur tele- 
vision transmitter on 
the214-meter and short- 
er bands. ‘An amateur telecasting his call letters with the television transmitter 
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Radio Enthusiasts 


Car's “Fish-Pole” Antenna 
Justifies Its Name 


HE “fish-pole” antenna on the cowl of a South 
Bend, Ind., radio fan's car actually is a fishing 
Finding it gave him good reception, he fitted a 
steel fishing pole in the antenna socket. Now, 
rrives at a stream, he removes the pole 
from the car, inserts it in its regular rod butt, and is 
ready to fish. 


Spiral Jack-Cleaning Brush 


DESIGNED for cleaning dust or corrosion from the 
insides of radio jacks, a small spiral brush that fits 
the chuck of an ordinary hand drill is now available. 
Inserted in the jack and revolved, it quickly wipes all 
surfaces clean. 


s- 


ey 


One of these tiny brushes will clean out a jock in a jiffy 
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This South Bond, Ind., 
radio and fishing fan 
jets the most out of 
is equipment. His 
cor radio's antenna 
slips out of ocket 
to make a 


Static Muffler for 


Automobile Radio 


STATIC electricity that ordinarily 
collects at the tip of pole antennas 
on automobiles, discharging with a 
violent crackling sound in the re- 
ceiver, is said to be discharged 
gradually by the new antenna tip 
illustrated above. The static “muf- 
fier” consists of a small plastic ball 
girdled by a metal ring around its 
center. The metal ring, by allowing 
any static charge to leak off slowly, 
eliminates most of the annoying 
discharge noises. 
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Get Startédiin 


WITH A FEW 
— — INEXPENSIVE PARTS 
YOU CAN BUILD SIX 
CIRCUITS DESIGNED 
TO TEACH THE TRICKS 
OF SET BUILDING 


AND REPAIR 
[ 
WHAT TO BUY 
Line-cord, 135 or 10 ohm. .29 
Filter choke, 20 h., 500 ohm. 29 
Coils, plug-in, 100-570 meters 
(2) 85 
Voriable condenser, .000!4 
mid 55 
Mico condensers (2), .002 
md. a | 
Mica condenser, .0002 mfd 15 | 
Mica condenser, .0005 mfd... 15 | 
Duol electrolytic condenser, | 
snl, 289 97 
‘Any good radio-supply store has the parts listed ot leided paper. by-pass ‘con 
the right. (tg gs con build thi denser, 1 mfd., 200 v.. BE) 
five more to be described in the next TAbSIRR pao cousenrtre i 
Electrolytic condenser, 10 
méd., 25 v.. 4 
By ARTHUR C. MILLER Peatoded a 
fe Pentod 
TOLIGT . 8 
F YOU have always wanted to experiment with Carbon resistors (4), 4 watt, 
radio, here's your chance. With the parts listed one ea pe 40 
at the right, costing about $8.95, you can build P0000 Shah eccs ul0 
six modern radio circuits—six different radio Garbos rataton WT Salt, 
hook-ups specially designed not only to use the 150,000 chm 410 
same parts but to provide a good course in Carbon resistor, /s watt, 600 
general radio construction and theory. 10 
The first circuit, described in this article, is 28 
a simple two-tube all-electric earphone receiver. 
‘Next month, information on a three-tube all- 
electric earphone set will be given, and in suc- 4 
ceeding months a four-tube speaker receiver, a Octal molded sockets (2)... 
three-tube phonograph amplifier, a three-tube prong molded socket. 
tuned radio-frequency circuit, and a four-tube PS, 
tuned radio-frequency receiver will be described. 
After purchasing the parts listed, together 
with the necessary connecting wire, fuse clips, | 


@ TWO-TUBE ELECTRIC @ THREE-TUBE ELECTRIC  FOUR-TUBE ELECTRIC 
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Radio for $8.95 


A fow of the items you need. 
At right, ossembling a two-tube, 
all-electric broadcast-receiving 
set, the first in a series of six 


metal panel, wood base- 
board, and solder, you will 
have nothing more to buy. 
‘Two tubes of the latest 
dual-purpose design pro- 
vide all the tube elements 
needed in any one of the 
six circuits. ‘The 25B8GT 
provides a high-frequency 
pentode and a high-ampli- 
fication triode. The 70L7GT 
provides a half-wave recti- 
fier and an output pentode. 
Both tubes have octal bases 
with eight pins or prongs. 
Before going on to the 
construction of the first re- 
ceiver, it will be well to 
review a few pointers on 
radio construction in gen- 
eral: First of all, use only high-grade parts 
and make sure that they match the speci- 
fications. Second, don’t manhandle the parts 
—remember they have to last for six different 
circuits, Third, always keep your soldering 
iron clean and use a solder with a resin core. 
The first receiver in this series of six is 
a two-tube outfit designed to operate on 
either alternating or direct current of 110 or 
115 volts. For these voltages a line cord hav- 
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wanes cos 


CONTACT 


WIRES JOINED 


FINED RESISTOR 


The most common of these are: mf 
micromicrofarad; meg, megohm; mh, millihenry; and H, henry 


SYMBOLS 


+ V +-t 


ELECTROLYTIC, 
PAPER, OR 
ica CONDENSER 


ANTENNA CHASSIS On 


MWA AE MWA 00000 


VARIABLE VARIABLE 
CONDENSER Re 


NOTES 
In conventional radio wiring diagrams, symbols are used to in- 

the various parts such as condensers, resistors, and coi 
windings. The most common symbols are shown above. Abbrev- 
iations also are used to indicate the specifications of the parts. 


microfarad; mmfd. 


ing a built-in resistance of 135 ohms is 
used and is the right value for all six 
circuits. If the line voltage in your home 
is 120 volts, a 160-ohm line cord must be 
used. 

In this circuit, the pentode section of the 
25BSGT is used as a regenerative detector 
(the triode is not used) while half-wave 
rectifier in the 70L7GT supplies the rectified 
current for the receiver. (See next page.) 


@ PHONO AMPLIFIER @ THREE-TUBE TRF @ FOUR-TUBE TRF @ 
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Three holes drilled in the metal panel 
receive the 25,000-ohm variable resistor 
(used for controlling the regeneration), the 
.00014-mfd. tuning condenser, and the rotary- 
type switch. All other parts, with the excep- 
tion of the .0005-mfd. fixed mica condenser 
(shown mounted above the tuning condens- 
er), are placed on the wooden baseboard. 


Tho finished set. The 
diagram shows the parts used 


wiring 


Metal 
Panel 


As all the parts will be used over and over 
again, take care in mounting the resistors 
and condensers. Also, when buying the 
parts remember that fixed resistors and 
condensers with “pigtails” cannot be used. 

The electrolytic condensers can have 
flexible leads since they can be mounted in 
the same place in each circuit, but the re- 
sistors should be mounted 
in clips, like those used 
for small fuses. 

As this is an A.C-D.C 
receiver, no ground is 
needed, the circuit being 
grounded through the 
house lighting system. 
Any type of antenna up 
to 80” in length can be 
used, For the reception of 
local stations an 
antenna approximately 
long will be found 
ficient. It is not advisable 
to use a long antenna for 
receiving short-wave sig- 
nals 


indoor 


Wann | po90e 


SOCKETS (TOP view) 
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FOR SPORTS FANS 


Lirtie larger than a tobacco tin, the pocket re- 
ceiver pictured below is ideal for sports fans who 
want to hear the play-by-play broadcasts while watch- 
ing a game or meet from the stands. The set employs 
a super-regenerative circuit, using a 958 tube that 
operates successfully on very low plate voltage, 
Around the cigar-box-wood case, a loop antenna 
is wound, consisting of thirty-five turns each side of 
center, with both sections wound in the same direction. 
Use No. 40 D.S.C. wire. The two 140-mmf. variable 
condensers, of the air-padder type, should be mounted 
with screws before the loop is wound, A brass bushing 
4” in diameter and %” long is soldered to the stub 
shaft of each condens- 
er. A medium-size 
flash-light cell serves 
as an “A” battery, 
while the “B” is com- 
posed of four “foun- 
tain-pen” cells in 
series. The latter 
should last almost in- 
definitely as the drain 
is very small. Al- 
though the set is de- 
cidedly not a distance 
getter, since it has 
limited voltage and 
only a tiny directional 
loop, it should give 
good results up to fifty 
miles on the bands be- 
tween 650 and 1260 ke. 


You can stow this midget receiver 
in a coat pocket. Note the parts 
‘arrangement at the right. Cigar- 
box wood forms the cabinet, and 
loop antenna is wrapped around it 
while flash-light cells to power 
the set are corr 


Wiring diagram also gives full parts specifications 
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Taper Wood Screws Keep 
Crutch Sockets Tight 


ANYONE who uses crutches with sockets 
of the type shown knows how annoying it is 
when the wood shrinks and the loose sock- 
ets clank at every step. To cure this, I 
bought a couple of taper wood screws, re- 
moved the sockets from each crutch, and 
drilled a hole in the end of the wood a little 
deeper than the length 
of the screws and a 
trifle larger than their 
small ends. Then I 
sawed two slits at 
right angles through 
the holes and as deep 
as the holes, I re- 
moved the part of the 
socket holding the 
rubber tip and placed 
the sleeve over the end 
of the crutch. A turn 
of the screw spreads 
the split end and holds 
the sleeve firmly— 
A. J. PICoLeT, 


Linoleum Cutter Made 
from Putty Knife 


A LINOLEUM cutter can be made by cut- 
ting a notch near the end of a first-class 
putty knife, One edge of this notch is sharp- 
ened, and the knife is used as shown below. 
It has several advantages over an ordinary 
knife. Circles, squares, and other shapes can 
be cut as well as straight lines after you 
have had a little experience in manipulating 

. the cutter—WAYNE R. PIERCE. 


it. 
e 


The altered putty knife and method of using 


A sharp edge is necessary to cut a clean 
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Heavy Burlap Sack Pads 
Edges of Hand Truck 


WHEN a hand truck of the two-wheel va- 
riety must be employed to move furniture, 
baggage, or any easily scratched merchan- 
dise about a warehouse, cut two holes in the 
bottom of a heavy burlap sack and slip this 
over the truck as illustrated. 


HOLE SMALLER 
THAN HANOLE 


Rubber Heel Stops Brush 
Handle from Unscrewing 


A SCHOOL janitor, who was inconvenienced 
because the handle of his horsehair floor 
brush often loosened and parted company 
with the brush, cured the trouble without 
the use of nails or screws by the simple 
‘method shown above. He tacked an ordinary 
rubber heel on the brush after cutting a 
hole through it somewhat smaller than the 
screw hole in the wood block. Forced into 
place through the rubber, the handle+s firm- 
ly held by friction, no matter how long or 
vigorously the brush is wielded. 
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PICTURES ARE BIG... 2'5 x 41% 
inches with the Six-16’s, 24 x 34% 

FEA- 
Single 


inches with the Six-20's 
‘TURES ARE MODERN .. 
push button for opening and 
closing. Waist-level and eye-level 
view finders. Retracting body 
shutter release. Extra-rigid lens 
support. LENSES are genuine 
Kodak Anastigmats. And the 
SHUTTERS, all highly accurate 
and reliable, include Eastman’s 
speed Supermatic 

See these finest of moderate- 


new nin: 


dan 


“First family” of the 
moderate-price camera 
eight models 


51452 to 94252 


price folding cameras at your 
Kodak Go over them 
“with and 
you will agree that rarely has so 


dealer's. 
a fine-tooth comb,” 


little money bought so much 
picture-taking ability. 

PRICES: Kodak Vigilant Six-16, //8.8 
lens, $16; //6.3 lens, $19.50://4.5 lens, 
$29; //4.5 Special lens, $42.50, Kodak 
Vigilant Six-20 

16.3 1 

{14.5 Special lens, Supermatic ‘shutter 
(illustrated), $37.50... Eastman Kodak 
Company, Rochester, N. Y 


GOING TO THE NEW YORK WORLD'S FAIR?—Take your Kodak —visit the 


Kodak Building—see the Greatest 
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Announcing 


Willard 


DRY BATTERIES 
and FLASHLIGHTS 


New, Long lasting 
batteries for all purposes 


illard! 


@ All Willard dry bacceries equal 
or exceed U. S. Bureau of Stand- 
ards specifications! Dated fresh at the factory. 
For your flashlights, radio or other use, ask for 
these new More-for-Your-Money Willards. 


Safeguard Your Car 
against Starting failures 


© Most starting failures are 
caused wot by the battery, 
but by little things like worn 
or undersize cables, loose 
connections or faulty wir- 
ing that drain che life out 
of a perfectly good battery. 
‘Your Willard dealer has a new Starting Service 
inserument that "X-rays" the entire starting sys- 

tem of your car—tocates hidden “Ieal 
ti s before they cause trouble. A Willard 
ing Service check-up takes only a few min- 
‘uejand ‘iM tave| gas waay'¢ ibaa 


SEE OPPOSITE PAGE... 


YOUR ASSURANCE 
OF QUALITY 
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Small Trellis 
Opens to Fit j 
Any Space #/ 


ADJUSTABLE for 
use in spaces up to 
18’ long, this trellis 
e placed where- 
ever a support for 
climbing plants 
required and bolt 
to posts set at either 
end. The strips are 
sawed from a 1 
board and are 1\% 
by 4’. Holes for the 
rivetsmust be drilled 
accurately so the 
trellis will fold up compactly for storage. 
Finished with two coats of good white paint, 
the trellis will last for many years.—B. 


Toothbrushes Converted 
into Tool Handles 


Wuen the wooden handle of my drafts- 
man's erasing knife split for the second 
time, I replaced it with a brilliant, clear, 
red-celluloid toothbrush handle. It took but 
a few moments to saw off the brush and 
drill a hole in the cut end to fit the tang of 
the knife snugly. A little celluloid dissolved 
in acetone was dropped into the hole, and the 
tang pressed firmly in. The idea was 80 
successful that I have applied it to all the 
watchmaker's files on my bench. For larger 
tools, two handles may be faced off and ce- 
mented together with the acetone cement. 
Marks can be removed with a file and scrap- 
er. A beautiful polish may be obtained with 
a buffing wheel loaded with crocus or jewel- 
er’s rouge—R. B. R. 
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New improved Willards give you 


LONGER LIFE 
y 10-15% more miles and months 


Former Willards were noted 

for power and long life, but 
these new Willards are still better. 
This year, Willard engineers have 
outdone themselves with a new, 
greatly improved line of batteries 
that give 10 to 159% longer 
average life than former Willards 
—and at mo extra cost. 


MORE RESERVE POWER 
y) Plate materials increased 7-9% 
v 


—Heavier elements go into 
each cell of the new Willard 
batteries—either thicker plates, 
heavier plates or more plates. That 
means not only more life but more 
reserve power. These new Willards 
easily handle the extra current 
demandsof modern cars-andlikeit. 
GUARANTEED 
CAPACITIES 

/) You know what you're getting 
 —Willard has clearly and 
Permanently molded the 
ranteed ampere hour capacity 
fn the case of each new Willard 
battery. It’s in plain sight. You see 
exactly what you are getting. And 
you pay only for what you get. 
It’s a guarantee of full measure 
of battery value for your money. 
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Extra advantages 


at NO extra cost/ 


F-vnen rou rut tmis AP ON THE sarery=mue 

VENT YOU SEAL AN AIR POCKET ~THAT 
KEEPS WATER FROM RISING S1YOND 
CORRICT LEVEL ~ PREVENTS OV 


“SAFETY-FILL’” CONSTRUCTION 
Stops Dangerous Corrosion 


y No acid spray on motor and 
wiring—With “Safery-Fill,” 
your Willard battery never drinks 
too much. It’s very simple. Very 
effective. This exclusive new 
device prevents overfilling— 
definitely protects your automo- 
bile against corroded cables 
and terminals that cause current 


WILLARD STORAGE 


losses and unexpected starting 
failures. 

Your Willard dealer has these 
NEW batteries now. Look for 
his red-and-white Willard sign, 
or the name Willard in the 
classified section of your phone 
book under “Batteries.” 


BATTERY COMPANY 


Cleveland * Dallas * Los Angeles * Toronto 


MORE BATTERY FOR YOUR MONEY! 
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WHY SHIFT GEARS ? 


Drive the new and thrilling way ... the | 
Fluid Drive way, It's all fun and no work! 
You just touch the throttle to go... touch 
the brake to stop! Fluid Drive is the drive of 
tomorrow, but you can enjoy it ina Chrysler 
now. Try it...see your Chrysler dealer today. | 


‘Tune in on Major Bowes, CBS., Thurs, 1010P.M.,#.D. 8.7. 


\ SIMPLE AS THIS! 
Air from a 
fan will set an i 
fan in motion, as 
| a breeze turns a 
| windmill. Thae's | 


modern BUY CHRYSLER! 
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Two Authentic Signposts 
for Model Railways 


ACTUAL signs 
were copied in 
making these 
model - railway 
accessories. The 
lettering is either 
applied directly 
to the signs, or 
first drawn much 
larger on a sheet of paper and then copied 
with a came For those not adept at hand 
lettering, the second method has the ad- 
vantage of minimizing any flaws. 

Locate the crossroads signposts where 
roads intersect each other, and the along- 
the-road type between road intersections. 
Holes drilled in the platform or small tin 
squares nailed to the bottom of the posts 
will keep the signs upright. Both the signs 
shown in the drawings are scaled for “O” 
gauge—C. ELMER BLACK. 


Turning Wooden Rosettes 


ROSETTES may be turned quickly on the 
lathe if a smooth board is first attached to 
the faceplate with a small brad projecting 
from it in place of a center screw. Start the 
lathe and hold a lump of rosin against the 
board over the surface to be covered by the 
rosettes. The friction will melt the rosin. 
‘Then hold the turning stock lightly in one 
hand, set it on the brad, and with the other 
hand press it down against the faceplate 
firmly but slowly. In an instant the rosin 
will melt between the surfaces and the 
rosette will stick. After the rosette has 
been turned, tap it with the handle of a 
chisel and it will drop off. Stick on another 
piece of stock and repeat the process with- 
out stopping the lathe.—J. J. EDWARDS. 


ie to advertisers. 
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RAILWAY EXPRESS - SYMBOL OF 


DEPENDABLE SERVICE... USES DEPENDABLE 


CHAMPION SPARK PLUGS! 


IN CITIES AND TOWNS all over the 
United States, the familiar Railway 
Express truck is a symbol of de- 
Pendable, speedy, safe delivery. 
wer 12,000 of these trucks are 
constantly on the go regardless of 
weather. Dependability is the 
watchword. 
This giant fleet has used Champion 
Spark Plugs for years. Here is just 
‘one more outstanding proof that 
Champions make every engine a 
better performing engine—one 
more sound reason for you to 


Only Champion Spark Plugs have 
the Sillment seal which keeps them 
permanently free from trouble- 
some leakage, common to ordinary 
spark plugs. Sinceonlyone“leaker” 
in a set will cause rough, uneven, 
wasteful engine operation, it is ob- 
vious that Champion’s leak-proof 
qualities are necessary to maxi- 
mum performance and economy. 
Profit by the experience of the na- 
tion’s largestand most efficient 
fleets—of the world’s racing 
champions on land, water and in 


Champion 
Spark Plugs fo 
model gas en- 
gines give the 
Same depend- 
je perfor: 
ance asthe 


tor. Alloy 
needlepoint 
electrodes. for 
easy starting. 
ne piece con- 
struction. 


CHAMPION SPARK PLUG CO. 


insist on dependable Champion the air—by insisting on Champions 
Spark Plugs for your car. for your car. 
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KESTER 
METAL MENDER 


You'll get a real kick out of increasing 
your skill as a craftsman with Kester 
Metal Mender, You can build more things 
and make them better when you have a 
can of this handy home solder on your 
work bench. Time and again you'll find 
that the easiest way to make it is to solder it! 

And the same thing goes for repairing 
anything made of metal. Kester Metal 
Mender contains its own flux and makes 
perfect, money-saving repairs every time. 
All you dois apply heat and the job’s done. 

Buy it at your hardware or other stores. 

For a sizable fre; 
Metal Mender and “How-to-Use-It” 
Booklet— mail coupon now. 


KESTER 


METAL MENDER 


‘You Can Paste this Coupon on a Postcard sss 
Kester Solder Company, 153 Wrightwood Ave.,. Chicago, I 

‘Please send me free sample of Kester Metal Mender and ““How-to- 
Use-It” Booklet. 


TESTED BLUEPRINTS 
Solve Shop Problems 


© MATTER what type of project you 

intend to build, you will find that biue- 
prints drawn to a definite scale and tested 
by experts will eliminate many of your 
workshop problems. For eighteen years 
we have been supplying amateur craftsmen 
with a wide variety of plans. Some of 
them are given below. A complete list will 
be sent upon receipt of a self-addressed, 
stamped envelope. 


MODELS 

Brig MALEK ADHEL, 20” hull, frame- 

and-plank or solid-bull construction, 

'304-305-306-R. - 

Clipper Ship in a Boitie, 121-12 
WEREIGN OF THE SEAS, 20% 


Clipper Ship 
Hull, 91-82-53. 


NAPOLIS, 12° long, 216. 
boat, with complete equi 
m 


‘@ Baltimore “Clipper, 18" 


é 8 8 be se ER 


15-8 


Spanish Treasure Galleon, 24” long. 46-47, ‘50 
‘Trading Schooner, 17%" hull, 252-293. ‘80 
U.S, Battleship TEXAS, 3° Hull, 197-108-199-200.. 1.00 
weighs 750 
‘or inboard, 
mae SW) 
‘50 


i" Jon) 

weighs 115 or 160 Ib., for motors trom 3 to 

h.p.. can also be rowed, M4-349-R. ay, 0D 
ipeed Boat for Small Outboard Motors, 7 


11" long, 257-R. se 680 
Inboard Boat, 15° long, for motor 
from % to 'S h.p.: ¢ |. 384-389-R .75 


Midget Boat or Pra 


outboard motor, 330-R. 50 
Motorboat-Rowboat. 13" long, ‘with  dech 
for Use with outboard or inboard drives 50 


Plywood Dinghy, 0” 7" long, weighs 60 to 75 
can be rowed, galled, or used with small out- 
tor, 187-388-R. 15 

iiboat BLACKCAT, 13° 4* jong, welnhs 
‘Marcon! rigged, 321-322-323-R. mn 1,00 


(Continued ‘on page 208, 
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but here is one worry you can avoid 


If those little rascals next door get your goat, 
there's not much you can do about it except 
change your address, 

But you don’t have to move to get Peace 
Of Mind about your chassis lubrication, 

Let us Marfak your car every 1,000 miles, 
and be sure it is in perfect running condition, 

For Marfak is Texaco’s standardized 
Point Lubrication Service. Every detail is 
checked. Nothing missed. 

And at every vital friction point, a spe- 
cial lubricant goes on duty—a lubricant so 
tough it lasts twice as long as ordinary 
grease. 

This lubricant is Marfak, from which 
the full service takes its name. 


To keep your car in smooth-as-velvet con- 
ion, drive in and we'll do the rest. 


TEKACO DEALERS IKVITE YOU TO cune in the TEXACO 

STAR THEATRE —Starring Kenny Baker and Frances 

Langford—Every Wednesday Night—Columbia Network 
S.T., 


right 1940 


The Texas Company 


TEXACO'S 40-POINT LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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P. W. RESETS 
BATHROOM FIXTURES 


You can quickly and easily reset loose 


bathroom fixtures, loose tiles, seal unsightly 
cracks around bathtubs 
and sinks with water- 
proof Plastic Wood. 
At Paint, Hardware, 
10¢ Stores. Try it! 


AND ACCESSORIES 


OURO METAL PRODUCTS CO. 
DEPT.HH-9 2649 N.KILDARE AVE. 
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Plans for the Workshop 
(Continued from page 206) 


‘Sectional Rowboat, 9” 8” long; can be used with 


‘small outboard, '340-341-R, 15 
Sport Runabout, '9" 8° long, for small outboard 
, 309-310-R. 18 
y 18) long; ean also” be ‘lied ot 
driven by outboard motor, 224-R.... 50 
FURNITURE 
Colonial Writing Desk, 3° 6” high 
and 3” 8* long, 21 25 
LEE Combination Bench and Tiit-top 
‘Table, (no turning), 11 25 
Fireplace Screen (brass and wrought iron), Bed: 
side Cabinet, and Trinket Box, 380A. 25 
Gate-Leg Table, 3" 6” diameter, circular top with 
eaves up (no turning). 24 25 
Modernistic ‘Stand (2i%"" high) "and “Bookcase 
(70%" bigh),. 88. oy 


Illustrated Leaflet Tells How 
to Cut and Drill Glass 


SmmPLe ways to cut and drill glass are 
described in a new, four-page, illustrated 
leaflet just issued. ‘It contains full direc- 
tions for cutting window glass, wire glass, 
mirrors, and the like; tells how to cut 
disks and odd shapes and how to remove 
the tops of bottles; describes easily made 
tools for drilling holes; and explains how 
to prepare ground glass. The price is only 
fifteen cents. Send your order to the Blue- 
print Service Department. 


Sewing Cabinet of 1812, 178A. 
‘Tavern Table and Seroil Mirror, 105... 
Telephone Table and Stool, 18. 

‘Tiit-Top Table, 20" by 24" top, BVA... 


RADIO 
Amateur Short Wave Receiver 


three 


{ubes, ‘battery oF 110-volt A.C. oF 
D.C. ‘operation, “135. 
Amplifier, Three Stage, 43. 


Beginner's Battery Receiver, 365A 

Five Tube Short-Wave Set, midget receiver with 
loudspeaker, “A.C. oF D. 

ne-Tube Receiver, battery operated, 10d 

Screen Grid Receiver, 109... : 


MISCELLANEOUS 
Automatic Lighthouse Night Lamp 


and Pelican Design Sewing Kit, 255A .25 
Bird and Animal Patterns, 56. a5 
ElectrieTrain, Horse,andDoilHouse,i4 “25 

Perpetual Star Chart, 214 23 

Projector for Photo Prints and Pictures, 200A... [25 

Sandpaper Cabinet, Saw Horse, Tool Rack, Hand- 

‘Screw Rack, and Machinist's Hand Vise, J68A.. .25 


POPULAR SCIENCE MONTHLY 
353 FOURTH AVENUE, NEW YORK 


Send me the blueprint, or blueprints, numbered 
as follows: 


1 am tnclosing. dollars... 


Namen 


Street, 


City and State. 
(Please print your name and addres 


ry clearly) 
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12"All ‘Round Lathe 


for Wood and — Metal Turning 


Inside 
Secrets 
of Delta Quality 


piamono BORING 


Swings 12" Over Bed 
37" Between Centers 
r 


Delta « 


600-634 EAST VIENNA abit 
MILWAUKEE, WISCONSIN 
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* Needed 
NOW! 


then what WILL IT SE's month or two from now? 
Bigger Pa 


is your 
ii 


‘Don’t miss this chance to qualify for promo- 
‘Sig Opportunity which 
i Books chockful of 


amost for the 
‘ 


Bi Practice and Mansgemen 
fand humareds of other subjee sii 


8 Big Books (1940 Edition) Sent FREE 


fg,zou, for examination, Decide in your own, home or place at 

Bialneag wateher"or nt Sou want {o keep them check tp co 
ta You want fo, Note thet ateat MONEY MAKING value 

eh waite ay on, the saaest kind payments 

Rnleal Society withou ch 

indor of nearly 800 pages with 

ih eT ifustrations Mead show. step by en. how to set up 

ind run uny Kind of Job and ave in wddltton to the 8 books. 

[American Technicat Society, Publisners-—Mome Study Courses. 


U-ALL 


GOOD TOOLS 
NEED GOOD OIL 


i 


When you work with tools, 
they must be in working con- 
dition, 3-IN-ONE Oil keeps 
tools clean and bright. It oils 
the working parts; protects 
against harmful rust and 
tarnish. Get it at Hardware, 
Drug, Grocery, 10¢ Stores. 


3-IN-ONE Oil 
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Miniature War Fleet 
Built with Our Kit 


‘WO new United States superdread- 
oughts, the Washington and North Ca: 
olina, slid down the ways and into the sea 
several weeks ago. Now nearing completion, 
one or perhaps both of these much-discussed 
battleships will be commissioned into the 
U.S. Navy next year. You can build a small 
model of either vessel and eight other fight 
ing craft with our kit No. 7M. The price is 
only $1.50 ($1.75 west of the Mississippi or 
in Canada) including a booklet giving com- 
plete instructions and full-size drawings. 

The “miniature fleet” consists of a super- 
dreadnought, light cruiser, aircraft carrier, 
submarine, and five destroyers. The scale 
is 1” equals 100’. No special tools are re- 
quired so the project is ideal for the long 
summer evenings, and will also create con- 
siderable interest among your friends. 

If you prefer a large model, we suggest 
building a 3’ model of the 
battleship Texas with Kit 
No. E. The price is $7.45 
($7.95 west of the Missis- 
sippi or in Canada). 

Construction kits are 
also available for other 
models. Send a 
stamped, self-ad- 
dressed envelope 
for an illustr 
ed price list. Ad- 
dress POPULAR 
SciENCE MoNnTH- 
Ly, Dept. 90A, 
353 Fourth Ave- 
nue, New York. 


Battleship "Texas" 
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OWES. YOU. Accuracy 
Strength and Power at low Cost 


meal 


Now you can handle any of those prec 
lathe jobs that used to require expensive equipment— 
the new Atlas 6" lathe is the first precision-buile small 
lathe at a popular price. Timken bearing equipped, 16 
speeds, V-belt drive, precision-ground bed, 12" or 18" 
centers, $61.50 and $64.50 complete less motor, Send 
for big 1940 Atlas catalog. 


— TRAILER BUILDERS MANUAL-25 cents 


Ki 
for"this "boa today. ‘Katt 


TRAILER SUPPLY CO.,BOX360-8, WAUSAU,WIS. 


60 POWER TELESCOPE $219 19 


YATUABLE EYEPIECE 20% 40% 


N Bower ter ultra bre yg ead 


extrs long ran, 9 being distant ab jects, 
orn events, noon tar 


: Bee ¥ i 
Model Yacht Fitngs— Sled Spars 
Bend tte coin for ut 
c 


ATLAS PRESS CO. 
955N. PITCHER ST. 


KALAMAZOO. 
MICHIGAN. 


LATHES + DRILL PRESSES + ARBOR PRESSES 
METAL SHAPERS VISES - CIRCULAR SAWS 


WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 


“EVEREADY” FRESH DATED BATTERIES 
Tha word “Eveready the reistece trade-mark of National Carbon Co, ne. 


AVS TRL SS esteSOGR SS 
‘AT HOBART'S RISK 

AMD EASY 
“PAYS FOR ITSELF 


a 


(7) ‘Rental Finn. "Also vend te tee books I've checked 
Wow brats 


(ow oc cy nee 


Name 
Address 


SHOOTING THRILL! | 


SAVAGE 


MODEL 6 AUTOMATIC 
CAL .22 LONG RIFE *16 25 


15 SHOTS as fast as you can 


pull the trigger! Shoots Reg- 
ular or High Speed Cartridges. 
3 rifles in one. Can be used as 
(1) Automatic—(2) Hand-oper 
ared Bolt-Action Repeater—(3) 


Single Shot. 
ished American walnut stock. 


SEND 


Handsomely fin- 


FOR 


FREE CATALOG 


Showing complete line of 
Savage Sporting Arms 


SAVAGE ARMS CORPORATION 
5 Dept. 2601 

STOP 
BACKTRACK 


UTICA, N.Y. 


| FREE BOOKLET 


is ON MICROSCOPY 


¥o 


D. W. ONAN & SONS 


IL for lubricating rubber bearings is just 

‘as welcome as smallpox. One of the best 
mixtures seems to be one part each of alcohol 
and glycerin, The alcohol evaporates and thus 
leaves a thin film of glycerin. 


The prevailing practice in drilling highspeed 
steels, based on the use of modern equipment, 
is to use a 135-deg. point (not 118), a 7-deg. 
clearance, and a web thinned down to half its 
original thickness. 


The modern double-ended end mill is the 
cheaper in the long run. Being a two-in-one 
tool, it has a low maintenance cost and a mini 
mum lost-production cost. 


A certain shop which requires several motor- 
generator units has solved a space problem by 
mounting the generator om top of the motor 
and using a multiple V-belt drive. 


When punches are needed in press work, it 
is often economical to counterbore deeper so as 
to insert @ washerlike pad under each punch 
head. If the punches ever get too short, simply 
remove the pads. 

A plain milling cutter is not intended to cut 
from the extreme ends; however, it can be 
given side-cutting effects for a limited depth by 
grinding a S-deg. relief on the ends of all the 
teeth. 

It doesn't seem possible that 96 percent cop 
per and only 2 percent iron and 2 percent cobalt 
will produce a metal that hardens like low- 
carbon steel, Such a metal, however, is now be- 
ing made. 

Thanks to punch-press safety devices, fewer 
fingers are being injured, but it would still be 
‘a good idea if the ram could drop only when 
two buttons, located about 18” apart, were 
pushed simultaneous! 


The cost of mandrels to be used in connection 
with holes of precisely standard sizes can be 
reduced by making the tools double-end to serve 
two different dimensions. That is, of course, in 
cases where the width of the part is not over 
twice the internal diameter. 
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Prof. Oakes ““De-Burps” 
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turb you? If so, don’t miss Prof. Oakes’ latest side-splitting contribution 
to science, and your personal comfort. 
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Copper Wire Stiffens 
Lamp Gooseneck 


FLEXIBLE goosenecks 
on photo lamp stands 
and other lamps often { 
become worn and can 
no longer hold the 
weight of the reflector 
or shade in the desired 
position. Simply insert 
a length of No. 8 cop- 
per wire, either bare or 
insulated, into the neck. 
This will add to its 
stiffness. 

In some cases, where 
the connecting wires 
pass through the neck, {| 
there may not be room 
for the addition of the 
stiffening wire. It will 1 
then be necessary to | 
remove the lamp cord 
and carry it to the 
socket on the outside. 
ARTHUR TRAUFFER. 
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Making Roll Film Slide 
Readily into a Reel 


~ MANY exasperat- 
ing moments are 
spent trying to load 
y film in a roll-film 


tank reel. These can 

TEAS, be avoided by a very 

simple operation. 

All you have to do is 

to crease the film 

lightly back on it- 

a 4 en self for about 14" as 

rp shown. Then unfold 

and thread on the 

reel in the regular way. The crease offsets 

the natural tendency of the film to curl in- 

ward, which makes the film so difficult to 

push ‘along. It also stiffens the film across 

its width, eliminating any tendency to 

buckle. The film will glide along the spiral 

groove almost as though rolling on ball 
bearings.—H. S. THOENEBE. 


A STRING of ordinary Christmas-tree 
lights with all red bulbs can be strung along 
a large darkroom, not to serve instead of a 
safelight, but to provide a guide for walking 
about. Each bulb must be provided with a 
half shade to reflect the light away from 
the working area.—JOHN E. HELLAWELL. 
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Dodging Mask Provides 
Variety of Shapes 


‘WITH its various openings, this dodging 
mask will be found helpful in photographic 
enlarging. It is made of two pieces of trans- 
parent celluloid (preferably red) or other 
cellulose material. Large discarded photo- 
graphic film, if the emulsion is removed, will 
answer the purpose admirably. One piece 
is about 9" by 11", the other about 8” 
square. If clear stock is used, red cellulose 
wrapping tissue is attached to both pieces 
with rubber cement so the transmitted light 
will not affect the enlarging paper, which is 
not sensitive to red rays. 

‘The 8” square piece is then cut into a 
circle, and openings are cut out with a razor 
blade as indicated. One large round opening 
is cut in the main mask. The two parts are 
assembled with a paper fastener so that 
any desired opening may be revolved into 
position over the circular opening in the 
rectangular mask.—FRANK CAPOREAL. 
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Transparent red or red-covered celluloid is used 
for cutting out the two parts of the dodging mask 
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How to File Negatives 
with Photo Data Cards 


AMATEUR photographers who are using 
the file-card system previously described in 
this department (P.S.M., Feb. '40, p. 168) 
can keep the negative of a photograph on 
the same card with the remainder of the 
data, provided the negative is smaller than 
the card. This is done by a slight change in 
the method of mounting the contact print 
on the back of the file card, Instead of be- 
ing pasted on, it is fastened with strips of 
masking tape along two opposite edges. The 
negative is then slipped between the print 
and the card, where it remains as if in an 
envelope. This not only helps to centralize 
records, but saves considerable time in the 
darkroom.—THOMAs F, CONLON. 


Tray Catches Developer 
Spilled from Tank 


WueN developing the largest size film a 
tank will accommodate, it is necesary to fill 
the tank as full as possible. Occasionally de- 
veloper spills over the edge of the tank and 
is lost. If, however, the tank is set in a clean 
tray, the excess developer may be re- 


covered.—W. W. LEVIN. 
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Field Trials for Dogs 


(Continued from page 75) 


the factors which control scenting condi- 
tions. He constructed huge metal funnels, 
containing delicate spider-web diaphragms. 
Sunk in the ground, they proved that the 
earth literally “breathes,” air passing out 
of the ground when it is warmer than the 
surrounding atmosphere and into the ground 
when it is cooler than the air. Thus, scent- 
ing conditions are best when the earth is 
warmer than the air, 

Near the spot where the Clinton course 
swings south along the stream, one of the 
pointers locates the first bird. It “freezes” 
instantly. The judges note its pointing 
style. Both head and tail should be held 
above the line of the back. ‘Then its trainer 
moves in, raises a pistol, and fires a blank 
cartridge over the back of the pointing dog. 
Every animal entered in the meet must pass 
this test to prove it is not gun-shy. 

As soon as they break out of the woods, 
the two pointers rush this way and that 
among the bushes and planted patches of 
grain. Each animal has its individual man- 
ner of covering an area. The “pattern” made 
by its zigzagging course is carefully noted 
by the two judges. If a dog bolts straight 
through an area or circles it without thor- 
ough investigation, it is penalized. 

Spectators on the hillside watch the dogs 
intently. From the “let ‘em go!” of the 
break-away to the “Take ‘em up!” of the fin- 
ish, a field trial is often anip-and-tuck strug- 
gle, and the minutes in the meadow are 
among the most vital in the contest. Time 
after time, the dogs stiffen, scenting the 
pheasants which have just been released or 
others previously let loose. The judges have 
their watches out. The contest has nar- 
rowed down to seconds. Then, one of the 
pointers flushes a bird and breaks after it, 
chasing it half across the field in spite of 
the owner's frantic blasts on the whistle. 
‘That blunder gives the higher score to its 
more steady bracemate. 

A few minutes later, while these two 
pointers are being carefully rubbed down, 
another pair begins the circuit of the course. 
So the contest continues, hour after hour. 
There are exciting upsets; stirring exhibi 
tions of training and skill. And, finally, at 
the green trailer which forms the temporary 
headquarters of the club, solid silver plates 
are awarded to the winners. These ani- 
mals, the product of scientific breeding 
and training, have demonstrated the great- 
est degree of speed, scenting ability, and 
stamina—the three outstanding requisites 
of the field-trial champion. 
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Can We Defend 
Our Coasts? 


Continued from page 97) 

their anchors and control wires stored, and 
the mines laid at the outbreak of war. Con- 
tact mines are used to block off the parts of 
harbor entrances which need not be used by 
friendly ships. Controlled mines are used to 
guard entrances which must be used by 
friendly shipping and which are within 
range of the harbor-defense guns and 
searchlights which protect the fields against 
sweeping. The electrical control apparatus 
may be set so that a mine will explode the 
instant that a ship comes in contact with 
it, or so that the mine will signal that it 
has been struck and then will explode after 
any desired number of seconds—a method 
which makes it fairly certain that the mine 
will explode while it is in contact with 
the bottom of the ship. Until its firing 
switch is closed, a controlled mine is 
harmless. 

During the peaceful years that followed 
the end of the World War the Coast Artil- 
lery, like the rest of the Army, suffered 
from the starvation diet imposed on it by 
inadequate appropriations. Our coast-de- 
fense system, which had been one of the 
world’s best, was allowed to go downhill. In 
1936 increased appropriations made it pos- 
sible for the Coast Artillery to start im- 
proving our Panama Canal and Hawaiian 
defenses. Our Pacific Coast harbor defenses 
also were improved. But until about a year 
ago our Atlantic and Pacific seacoast de- 
fenses were in a decidedly unsatisfactory 
condition. Since then steady progress has 
been made in improving them. Some forti- 
fications have been modernized, an undis- 
closed number of new guns have been 
mounted, and the defenses against attack 
from the air have been tremendously in- 
creased. But we haven't gone nearly far 
enough. We need more guns, and we need 
more highly trained coast artillerymen to 
handle them. 

Harbor defenses can’t be improvised in an 
emergency. It takes close to three years to 
build a battery of heavy guns. Strong har- 
bor defenses aren't likely to be attacked 
from the sea because the loss in irreplace- 
able ships would be too heavy. Weak har- 
bor defenses guarding important ports and 
cities are an almost irresistible temptation 
to an enemy fleet, especially at the begin- 
ning of a war. Even if our coast defenses 
never have to fire a shot, their cost will be 
a very low-priced insurance premium for 
the protection they give. 
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Flyers by the Ten Thousand 


(Continued from page 49) 


legians. Only one scholarship winner in 
each course may be a woman. Those who 
accept scholarships must pay an additional 
fee of twenty dollars to cover the cost of 
physical examination and required insurance. 

About 7,000 students started the ground 
courses early in January of this year, and 
over 700 winners of C.A.A. and privately 
offered scholarships, together with non- 
winners who are paying their own flight- 
instruction costs of about $300, now are 
receiving flying instruction. It is expected 
that by the end of August nearly all of 
them will have completed their courses and 
received licenses. 

Women college students showed as keen 
interest as the men did when the courses 
were announced last year. Forty students 
in four women's colleges were accepted, 
and $24 girls in coeducational institutions. 
A large proportion of them made the grade, 
although the percentage of those who 
failed to win licenses was almost twice as 
large as that of men. Ground-course in- 
structors told me that the girls usually had 
to work harder than the men because they 
weren't so strong in mathematics. One 
flying teacher said that although all four 
of the girls in his classes got through al 
right, they were considerably more nervous 
than men, and a little slower to learn. 

‘The ground course, which consists of 
seventy-two one-hour lectures, instructs the 
students thoroughly in the history of avia- 
tion, flight theory, the C.A.A. regulations, 
air navigation, meteorology, the use of 
parachutes, the aircraft power plant, instru- 
ments, and radio. To go on to the flight 
course the student must pass an examina- 
tion with a minimum mark of seventy in 
each subject. 

The flying course is given by a C.A.A- 
approved operator, who must provide one 
instructor and one instruction plane for 
each fifteen students, at an airport con- 
venient to the college. It is divided into 
three stages—a minimum of eight hours of 
dual instruction; a minimum of three hours 
of preliminary solo flying with one hour of 
check flight; and a minimum of fifteen 
hours of advanced solo work with eight 
hours of dual instruction as a check. 

C.A.A. instructors devote the first flying 
lessons, which are given on the ground, to 
making the students feel at home in the 
plane and to simple explanations of the con- 
trols and instruments. All instructors agree 
that nervous and muscular tension is the 
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Flyers by the Ten Thousand 
‘Continued from page 219) 


most deadly enemy of good flying. They 
are alert for indications that the student is 
“choking the stick"—getting a drowning 
man’s clutch on the control. This prevents 
the development of the delicate “feel” by 
which good pilots fly. 

During early dual flights the instructor, in 
the front seat, demonstrates simple maneu- 
vers and the student follows his movements 
on the dual controls. Then the student is al- 
lowed to fly the plane except when taking 
off and landing, with the instructor ready to 
take over if he makes a serious mistake. 
In the later lessons of the dual-instruction 
stage the instructor demonstrates spins and 
simulated forced landings, and the student is 
permitted to make into-wind take-offs, and 
into-wind landings without power. 

As soon after the minimum eight hours 
of dual instruction as the teacher thinks he 
is competent, the student makes his first 
solo flight. He devotes at least six half- 
hour periods, with as much dual check in- 
struction as his instructor thinks desirable, 
to practicing level flight, turns, glides, and 
other elementary maneuvers. Then he goes 
on to advanced solo flight and devotes fif- 
teen hours in the air, checked by eight hours 
of dual instruction, to precision landings, 
stalls and spins, power turns, cross-wind 
take-offs and landings with power, and oth- 
er advanced maneuvers, leading up to a 
fifty-mile cross-country solo flight over a 
triangular course, and finally to the exami- 
nation for his private-pilot license. 

The Civil Aeronautics Authority's pilot- 
training program has been sensationally 
Successful in training a large number of 
pilots with a hitherto unknown degree of 
safety. It is expected that during this com- 
ing year at least 600 colleges will offer 
C.A.A, courses to their undergraduates, and 
that there will be a proportionate increase 
in the number of noncollege courses. Many 
of this spring’s graduates intend to enter 
Army or Navy flying schools after they 
have completed their advanced courses this 
summer. 

Already the program has helped material- 
ly to increase the number of licensed pilots 
in the United States from 33,000 to 45,000 
in less than a year. Aviation experts are 
confident that the expanded program will 
provide 4 large number of well-grounded 
candidates for commissions in our naval 
and military air services, and that many of 
its graduates will become pilots of the new 
fighting planes on which some day the safe- 
ty of America may depend. 
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Is It Murde: 
‘Continued from page 71) 


with pen, pencil, nor typewriter. It was the 
impression left on a sheet of tablet paper 
when, according to the husband, the original 
had been produced on the woman's death- 
bed. He declared he had never been able to 
find the will itself, but had discovered the 
tablet with the impression writing on it after 
his wife's death. John F, Tyrrell, noted Mil- 
waukee authority on questioned documents, 
was called in to examine the ghost writing. 
His ingenuity in proving it could not have 
been produced by the dying woman stands 
as a classic example of the resourcefulness 
of the modern scientific sleuth. 

Examining the tablet closely, Tyrrell 
found that the impression was faintly visi- 
ble down to the fifth sheet. Yet, when he 
studied the ordinary handwriting of the 
dead woman, he noted that she used an ex- 
tremely light touch. The night before his 
appearance in court, Tyrrell set to work 
with a piece of wire, a tin funnel, and a pen- 
cil. First, he mounted the pencil, point 
downward, in the bottom of the funn 
‘Then, he made a loop in one end of the wire 
and slipped the funnel into it. With this 
simple apparatus and a bag of lead shot he 
appeared in court the next day. 

Pouring shot into the funnel, a little at a 
time, he pulled the weighted pencil along the 
tablet with a piece of string, at the same 
time using the wire loop to keep the funnel 
upright without removing any of the load 
from the pencil point. ‘Three ounces of shot 
proved sufficient to produce a line compar- 
able to that found in the known writing of 
the dead woman. But three additional 
pounds had to be poured into the funnel be- 
fore the pressure was great enough to carry 
the impression down to the fifth sheet of the 
tablet. In other words, the phantom docu- 
ment supposedly written by the dying wom- 
an would have required sixteen times more 
pressure than she used in normal writing 
when in full possession of her health and 
strength. 

The absurdity of that story was graph- 
ically disclosed by Tyrrell’s simple demon- 
stration. Convicted of forging the note and 
of poisoning his wife, the husband died in 
the penitentiary. Like scores of other “per- 
fect-crime” killers who have sought to pass 
off murders as suicides, he overlooked one 
thing—the skill and resourcefulness of the 
science-using detective employing all the 
new discoveries of the laboratory as weap- 
ons against the arch criminal, the cold- 
blooded murderer who plots in advance to 
escape the consequences of his crime, 
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Grooming the Iron Cavalry 
(Continued from page 101) 


as the iron cavalry, artillery must be motor- 
ized. The battalion attached to the brigade 
carries its gun crews in half-track person- 
nel carriers of the same type as is used by 
the machine-gun troops, and tows its 75-mil- 
limeter howitzers behind them. These how- 
itzers have a range of five and a half miles 
—only about two thirds of the range of the 
75-millimeter guns which they have re- 
placed for cavalry use, but their high-angle, 
lobbing type of fire and quick-aiming char- 
acteristics make them decidedly useful to 
the Mechanized Brigade. 

Accompanying the fighting vehicles is the 
train—big motor trucks loaded with drums 
of gasoline, ammunition, and food; trucks 
which are fast-moving machine shops; mo- 
bile kitchens which cook as they roll. When 
the full brigade is marching on a single 
road its column stretches twenty miles from 
head to tail. 

Ahead of and above the dust-streaked 
gray-green combat vehicles and trucks fly 
the planes of the observation squadron. In 
war their most important mission would be 
to obtain and report information about the 
enemy. On peacetime marches their main 
job is to watch the long column for gaps, 
and to report them by radio. ‘The com- 
mander of the iron cavalry, Brig, Gen. Adna 
R. Chaffee—he is one of the Army's most 
brilliant cavalry officers and in his younger 
days was one of its top competitive riders— 
often controls the march from the air. 

In an all-motorized, all-mechanized force 
equipped with close to 600 vehicles, many of 
them of exceptionally complicated character, 
maintenance becomes a major problem, 

When the brigade is on the move, each 
troop is followed by its maintenance truck, 
whose crew makes any roadside repairs it 
can handle. Regimental maintenance trucks 
follow each regiment, and their crews take 
care of more serious breakdowns. At the tail 
of the column roll the trucks of the ordnance 
maintenance company—trucks loaded with 
spare parts and even spare engines, ma- 
chine-shop trucks, a generator truck which 
provides electric lights for the field machine 
shop which is set up each evening in a big, 
square tent. Wreckers tow disabled vehicles 
to the night's bivouac, and the rule is that 
the cripples must be ready to roll when the 
brigade marches in the morning. On a 
march last year the maintenance companies 
handled eleven major repair jobs in one 
night, putting in 263 man labor hours doing 
it. At the end of the 700-mile trek the 
brigade had all but two of its combat cars 
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and all its other vehicles except one half- 
track in condition to take part in a stren- 
uous tactical exercise. 

Thirty-five miles is a full day's march for 
horse cavalry. Fifty miles is a forced march. 
Returning from a Civil War raid into Penn- 
sylvania, Jeb Stuart's Confederate troopers 
won lasting fame by riding from Chambers- 
burg to White's Ford on the Potomac, 
eighty-four miles, in twenty-four hours—one 
of the great cavalry marches of history. 

A hundred and fifty miles is a normal 
day's march for the Mechanized Brigade. 
Marching from Fort Knox to Plattsburg 
last summer, it did 1,000 miles in six days. 
On one occasion it marched 330 miles in a 
little over twenty-four hours. These marches 
weren't made under war conditions, of 
course, but the iron cavalry moves fast—and 
it can hit hard when it gets there. 

The younger soldiers of the Mechanized 
Brigade have served only in the iron cavalry. 
‘They were attracted to it through their in- 
terest in automobile mechanics and by the 
fact that it is something brand new. The 
brigade has no difficulty in filling its ranks 
with high-grade recruits. 

Nearly all the officers and many of the 
noncommissioned officers are former horse 
cavalrymen. Some of them I talked with ad- 
mitted that they missed the horses, but all 
of them were keenly interested in their new 
jobs. An old top sergeant, with a lot of 
Service stripes on his sleeve, said: “When 
you first come to the Mechanized Brigade 
from a horse regiment, everything seems 
strange to you. And then you begin to 
realize that, after all, the Mechanized Bri- 
gade isn't so very different from any other 
cavalry outfit—that you're really doing the 
same things for the same reasons, only 
you're doing them in new ways. Cavalry is 
cavalry, whether you're riding a horse or 
driving a hell buggy.” 


POPULAR SCIENCE 
Question Bee 


THEse are the correct answers to the 
Question Bee on page 116. Give yourself 
five points for each one you had right. A 
total score of 75 to 85 is good; 90 or better 
is excellent. 


1.d  6,No 11. Mole 16. Fauna 

© 7No 12. Plane 17. Tackle 

a 8 Yes 13. Jack 18. Longitude 
4.b  9.No 14. Root 19. Strain 

c¢ 10. Yes 15.Tap 20. Bit 
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SOUTH BEND LATHE WORKS 


Back-geared headstock. 

2. Hand-seraped V-ways on lathe bed. 

Heat-troated alloy stee! headstock 

spindle with precision ground bearing 

Surfaces 

4. All steel and iron construction. 

5. Precision machine cut gears. 

.d sorew cuts screw threads 

tolerances. 

7. Ball thrust bearing for spindle. 

8. Twin gear reverse on headstock for 
right and left hand threads and feeds. 

9. Precision graduated stee! micrometer 
collars on cross feed screw and com= 

pound rest screw. 
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structed 
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“Whose Vacation Is This, Anyway?” 


AMPING out is fun—if it doesn’t 
last too long. We speak of “rough- 
ing it and brag about the hardships 
entailed. But only a few years ago it 
wasn’t considered a hardship to live 
this way. For most people, it was the 
only way they had to live 
The tin washtub, for instance. It did 
duty Monday mornings and Saturday 
nights, and the water was heated in the 
reservoir at the back of the wood- 
burning range. Splitcing the wood was 
good exercise—but it was no fun to get 
up in the middle of cold nights to keep 
the fire going. And the fecble kerosene 
lamps, though an improvement over 
candles, had to be continually filled. 


Sometimes we have to “rough it" to 
realize the improvements time has 
brought—many of them through elec- 
tricity. Not only electric lights, and 
electric appliances to make housekeep- 
ing easier, but also automobiles, better 
roads, better coats and dresses. 
Wherever electricity has been put to 
work in industry, it has brought us 
better-quality and lower-cost products. 
And because General Electric scientists, 
engineers, and workmen are finding still 
more ways to make electricity useful, 
we can look forward to still greater im- 
provements in America’s standard of liv- 
ing through the continued creation of 
More Goods for More Peopleat Less Cost. 


G-E research and engineering have saved the public from ten to one 
hundred dollars for every dollar they have earned for General Electric 
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HES GOT THOSE EXTRAS THAT WIN BALL GAMES 


Yes, it’s the extras that carried “Bucky” Walters to the top. 


The extras of slower burning won him to Camel cigarettes 


EXTRA muoness 
, EXTRA coowess 
~ EXTRA Favor 


In recent laboratory tests, Camels burned 25% 
Coe slower than the average of the 15 other of the largest 
7 @ _ lling brands tested —slower than any of them. That 

| ‘means, on the average, a smoking plus equal to 


= 5 EXTRA SMOKES PER PACK! 
GET THE EXTRAS’ WITH SLOWER-BURNING CAMELS 


THE CIGARETTE OF COSTLIER TOBACCOS 


\e 


